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THE WEEK IN IRON CIRCLES. 





Mr. B. G. Clarke, of the Thomas Iron Co., is authority 
for the statement that never in the history of the iron 
industry has trade been as prosperous as now. No iron is coming 
into the country, but a great deal is going out, and for the first time 
in the history of the trade the United States is now shipping iron 
into Mexico. All the manufacturers have more orders than they can 
possibly fill, and, in consequence, the foundries are working to their 
fullest extent. So great has been the improvement in American iron 
and steel, that to-day if manufacturers could get the same freight 
rates from New York to Liverpool as from Liverpool to New York, 
American manufacturers could send iron to Liverpool and sell it at a 
profit. Our reports from leading iron centers continue favorable, 
despite the slight lull referred to last week. Pittsburgh, Buffalo, Cin- 
cinnati and Louisville report comparatively quiet markets, while the 
rush at Detroit and Chicago still continues. The situation east 
of Illinois is best summed up by our Cincinnati correspondents, who 
write: ‘In sympathy with a slight reaction reported in the Pitts- 
burgh market, the Western pig iron markets were quieter early in 
the week, and in some quarters there was more willingness to sell 
than to buy. Later in the week, however, a renewed demand sprang 
up, so large and widely distributed as to leave no doubt that the 
market still retained its full strength. This may have been due, in 
part, so far as Southern irons are concerned, to the announcement of 
an advance of 20 cents per ton in freight rates, effective November 6, 
and the desire on the part of buyers to secure contracts while the 
furnaces can protect the old rates.” Pittsburgh reports a quiet mar- 
ket and prices unchanged. Buyers are supplied for immediate wants, 
while furnaces are well sold up. Prices are firm and no indication of 
weakness is apparent. The volume of business for the week at 
Buffalo has been light, prices for delivery into next year having taken 
a material advance. All furnaces east, west and south report stocks 
as very low. This fact, taken with the few large scales reported 
ahead last week, gives them a feeling of independence, and renders 
cut prices a thing of the past. Louisville sales are of small account, 
but the trades were made at full figures. Many of the larger buyers 
are supplied for a considerable time and are not anticipating their 
wants further now. There has been rather more inquiry at Chicago 
the past week from large buyers and a disposition shown to cover the 
needs of next year, in both soft and strong pig iron. Southern grades 
average perhaps 25 cents per ton higher than last week. [ake Superior 
charcoal iron has reached $20 at Chicago for the first time in many 
months. All eyesare turned towards the future with a good deal of inter- 
estand concern. Our Detroit correspondents (W. F. Jarvis& Co.) say: 
“We are pleased again to be able to report a continuation of the 
activity which has characterized the pig iron market for a number of 
weeks past. While in spots the price lists have been materially 
raised, in general, however, beyond a healthy hardening, no radical 
advances have occurred during the past week. Gray forge iron is 
by long odds the most difficult to obtain in any direction, the furnaces 
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business has developed with our Canadian neighbors, owing to prices 
ruling in the English and Scotch market. Probably in our local 
market, next to gray forge, Jackson County silvery grades have been 
most zealously sought for, the demand up to to-day having raised fig- 
ures for this grade an even dollar per ton. Lake Superior charcoal 
has been in good demand. ‘The close of navigation must see consid- 
erably higher figures for this grade for Eastern and Central consump- 
tion.”’ The St. Louts market continues firm with prices advancing. 
Sales of moderate size are reported, but none of round lots. Gray 
forge and No. 3 foundry are held at the same figure and No. 2 has 
been offered at only 25 cents advance, showing a peculiar condition 
of the market. 

The recent inflation in vessel charters has resulted in 

the material reduction of ore shipments to lower lake 
ports in so marked a degree that the wisdom of the vessel interests in 
taking the step may well be questioned. At the close of each mining 
season there is left at the shipping ports more or less second-grade 
ore, which accumulates in the course of time, until an opporounity 
offers for its sale. Naturally, the ore first carried to its destination is 
that contracted for and sold during the early season. During years 
of heavy production, like the present, the forwarding of contract ore 
is protracted far into the late Fall, so that little chance remains for 
the shipment of the ore above described. There is, however, at pres- 
ent a demand for all kinds of ore, which would have warranted even 
a slight advance over the freight charges paid during the Summer. 
The extraordinary and wholly unjustifiable rates demanded by vessel- 
men have effectually prevented the shipment of some three hundred 
thousand tons of this ore, since its quality cannot command the price 
at which it could have been sold. Charters remain at $1.25, $1.50 and 
$1.90 respectively, from Escanaba, Marquette and Ashland, and there 
are a good many more boats than there are loads. 
The most encouraging sign of the market is found in 
its combination of a quiet trade and firm prices. The 
buying movement of the past month has been so enormously large 
that, fora short time at least, consumers are supplied, while the 
steadiness of the price of pig iron is an indication of a healthy mar- 
ket, superinduced by the confidence of all interested parties in its 
continued prosperity. With the last advance the danger of an un- 
uncalled-for boom suggested itself, so that with the conservative iron 
makers the absence of inflated quotations is a positive relief. Besse- 
mer is scarce and commands $20 cash at the furnace, for spot delivery. 
Foundry and forge irons retain their relative positions in the list, 
inquiry being directed more particularly to the latter. Furnaces 
everywhere are driving to fill their orders and there is little disposi- 
tion to quote iron for next year’s delivery, partly on account of the 
advance expected in coke and partly because of a betterment that is 
predicted to take place along towards the close of the year. 
The situation remains practically unchanged, bar iron 
selling at $1.75 at the mill, with from five to ten cents 
added for sales out of store, according to quantity. 
ble to quote the price of sheet iron, since the scarcity of that article 
commands for it whatever is asked by the fortunate holders. The 
trade in rails is lively and there has been no abatement in the demand 
for combination iron since the recent increase in price. 
Although $27 was recently paid for four hundred tons 
of old American rails, the price in this market is 
$26.50, at which figures several minor sales are reported for the week. 
Car wheels are dull, but quite a lively demand has sprung up for a 
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good quality of railroad scrap. 
The trade is good in 
builders’ hardware and manufacturers’ supplies. All 


a general way and excels in 

Hardware 
kinds of heavy hardware sell freely, since consumers expect an 
advance and desire to be prepared for it. Metals are quiet and very 
firm. Cut nails sell at $2.40, and wire nails, which were held at $2.75, 
advanced to $2.85 on ‘Tuesday. 


which jobbers report impossible tg supply. 


There isa dearth of stove boards 
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SENATOR SHERMAN AND SOUTH AMERICAN TRADE. 


Senator Sherman’s address at the recent banquet tendered the 
International American Congress, by the citizens of Cleveland, has 
awakened widespread comment. Among other editorial utterances 
on the subject we find the following in the Philadelphia Record 
(Free Trade) : 

Senator Sherman does not propose that any other statesman shall get 
ahead of him in gathering whatever credit may accrue from the deliberations 
of the Americdh International Congress. He puts behind him as unworthy 
of argument the childish scheme of building up trade by subsidizing carriers, 
and declares boldly for extending the free trade that exists between the States 
of the Union to all the Central and South American States, while maintaining 
our tariff wall against the products of other countries. 


For the enlightenment of the Aecord and the sake of historical 
truth, we submit herewith a stenographic report of Senator Sher- 
man's remarks on the above points, and can personally vouch for the 
correctness of the quotation : 

Another thing that they propose to accomplish by this conference is to 
increase our commerce by land and by sea. _ It is a disgrace to the American 
people, in speaking of the whole continent of America, that we have to depend 
upon Europe to carry the produce of Brazil to the United States, and the 
produce of the United States to Brazil. We are able to do this duty ourselves, 
and one of the great objects of this conference is to promote that free and 
direct commerce by American vessels on American waters from every part of 
this continent of ours to every other part. That is one great object. 

Another is to remove all restrictions upon commerce, every impediment 
that will impede the free transportation of goods from one country to another, 
except only such regulations as are necessary to protect the revenue laws of 
each and to make those as liberal as possible. And I am almost willing to 
support the doctrine of free trade, when that free trade is confined to American 
States. (Applause.) 

The Record will observe at once that Senator Sherman does not 
“put behind him as unworthy of argument the childish scheme of 
“building up trade by subsidizing carriers,’ but he distinctly avows 
that ‘‘it is a disgrace to the American people,” “that we have to 
“depend upon Europe to carry the produce of Brazil to the United 
“States and the produce of the United States to Brazil,’ and that ‘‘ one 
‘of the great objects of this conference is to promote that free and 
“direct commerce by American vessels on American waters from 
“every part of this continent of ours to every other part.” 

Coming to the second part of the Aecord’s comment, strict jus- 
tice to Senator Sherman entitles him to this correction: He did not 
“declare boldly for extending the free trade that exists between the 
‘ States of the Union to all the Central and South American states,” 
but his declaration was much more conservatively framed. What he 
did say was: ‘And I am almost willing to support the doctrine of 
“free trade, when that free trade is confined to American States.” 
The sentence was apparently tossed off as an after-thought, more as 
a bit of pleasantry than as a deliberate declaration, but such as it is 
let it stand. 

That Senator Sherman has for the past few years been indulging 
the dream of a sort of zollverein of states on the American continent 
is, however, not new to those who have watched his public utter- 
ances and know by personal letters his private views. In his speech 
on the fisheries question, he declared: ‘I say, therefore, that any- 
“thing, whatever, that would tend to promote free commercial inter- 
“course between these countries—yes, anything that will tend to 
‘produce a union of Canada with the United States of America— 
‘‘will meet my most hearty support.’ Explaining the scope of this 
language, Mr. Sherman, in a note tothe editor of Zhe /ron Trade 
Review’, under date of August 13, 1888, said: ‘ What I contended 
‘for was the utmost freedom of commercial intercourse consistent 
‘with our tariff policy, and the ultimate annexation, or union, of 
‘Canada with the United States. I do not fear free trade when it 
‘exists between people of the same country, but unless the politica 
‘conditions are the same, commercial relations cannot be free.”’ 


Again, writing to Mr. Erastus Wiman, May 17, 1887, Senator 
Sherman said: “It is certainly an object of desire to remove all 
‘existing controversies and to encourage business and commercial 
“intercourse between the people of both countries (Canada and the 
“United States).’’ That this dream was inspired within the past five 
years is evident from the following extract from a letter written by 
Senator Sherman to the editor of 7he /ron Trade Review, under date 
of February 1, 1884,in which he declared: ‘‘ The subject of a treaty 
“or reciprocity with Canada in respect to coal and iron ore has not 
‘been brought to my attention; but my first view is entirely against 
‘such a treaty.” 

We are no especial champion of Senator Sherman, nor do we go 
with him in all his conclusions, but we do not like to see him mis- 
represented, nor do we enjoy seeing him being put in an inconsistent 





attitude, either by the misrepresentations of others, or by his own 
declarations. 





THE ERA OF SHIP CANALS. 


The convening of the Lake Erie and Ohio River Ship Canal 
Commission, at Pittsburgh, the past week, was an event of more than 
ordinary importance. The members of the commission are: Captain 
John A. Wood and Colonel Thomas P. Roberts, of Pittsburgh; W. S. 
Shallenberger, of Rochester; John W. Goodwin, of Sharpsburg, and 
Eben Brewer, of Erie. Governor Beaver was present and actively 
participated in the proceedings. The State Legislature, at its late 
session, appropriated $10,000 for the expenses of the commission. A 
preliminary canvass of the situation led to the conclusion that there 
were no engineering difficulties in the way of the project that could 
not be overcome with comparative ease. The lift to the dividing 
ridge, in Eastern Ohio, is less than is generally supposed, and the 
water supply, as accurately measured, is ample for a canal sufficient 
to float the largest vessels. The commission will soon make a per- 
sonal inspection of the different proposed routes, and its report will 
be promptly forthcoming. 

While this important project is going ahead, the first decided 
step in the direction of another long-talked-of enterprise, has been 
taken. We refer to the scheme for widening and deepening the Ohio 
Canal from Cleveland to Portsmouth. Within the past ten days 
orders have been issued to the various local engineers, to make report 
on the probable water supply for a canal of sufficient width and 
depth to float lake vessels, and these observations are, we understand, 
now being made. 

That these are not merely spasmodic efforts, but that they 
betoken a general interest to the subject, is evident from the fact that 
no lessthan five ship canals are now in progress on this continent, 
while twelve others are projected. From a paper recently read before 
the American Society of Civil Engineers, by Mr. R. E. Perry, we 
tabulate the following figures, as to the five ship canals in process of 
construction : 


Name. Length. Width. Depth. Estimated Cost 
Cape Cod Canal... .......;:--.: eae ae A 7.6 mile. 200 feet 23 feet $6,000,000 
A nn occ anuadle sh emedenseukons 8 id yoo ‘ 15 2,700,000 
RSCeD NINE AOMAAIND 5... .cs sonconsdnasaccdect?s. aoxens 5 ye rao. “* ce a eeerueeoe 
NNN 6 UNO ccc ccauspuns cas eacevonsanvepnsers I 5: yc eg ea tree ae 
RRO, SNORE ass csiscccscceesacssnnscbacesexe 170 2ro ‘* (av.) 30 66,000,000 


Similar figures for the projected canals, are as follows: 





Name. Length Width. Depth. Estimated Cost 
ES COMA . 5 5 iccncnssssksceaecencan sSRssavcansav Ae REE kai snc $700,000,000 
Delaware-Chespeake 30 fe 171 feet 27 feet 10,060,000 
TMI, I UEE o ocscececssnkc vesveccontessesacevesiee 25 Re i 18,000,000 
BPR NN ooo ci icccccccstsscacasstveaieseane Ste a30 «“* naa 46,000,000 
EO OIE COME |. 5.ssscncccesstnsesesssecseccs 12 . ase 450,000 
Oe NEOs coo Ce aia Gace ON chees CO siete Si’ aoa ecteaee 
CUMCTMORED- LORS ELEIC..« « oncns.s.s0cesescessecsse 28,000,000 
PFESRO-SAN TORQUIN......... csseccesscsersese ane os 3,000,000 
RAR EO AMAT. 9.35: scccsnrasevevessteacesciess 178 : ita * io Oo See 
Ge Mh nec c ccchnassacettnasansesnasescoes 36 - 5,000,000 
Ee MRR iisiescvccssciceasraascoansnsessosess 136 ms nee 


predict, will see them completed with a single exception : the Panama 
Canal appears to be dead beyond all possible resurrection. 


GERMAN TRADE AND THE PAN-AMERICAN CONGRESS. 


Among the numerous foreign comments on the International 
American Congress, none are more interesting than those of 
Kuhlow's German Trade Review, of Berlin. Starting with the pre- 
mise that ‘‘the main object of the Congress is nothing more or less 
than the creation of a commercial and industrial monopoly of the 
United States on the American continent, from Chicago to Cape 
Horn, and the final exclusion of European imports,” it claims that 
“this Commission despatched by Mr. Blaine to all the South Amer- 
ican republics for this purpose returned without having accomplished 
anything.” ‘“ The distrust of the Northern Colossus on the part of 
the South American states was,”’ it says, ‘and is probably still, 
so great that any approach toa nearer connection of the two parts 
would be regarded as paving the way for a gradual absorption of the 
weaker by the stronger power.” 

That such a consummation, if ever accomplished, would strike 
the death knell to European commerce with the Western Hemi- 
sphere, is frankly avowed; for, says Awh/ox'’s, *’ were an American 
Customs Union to become an accomplished fact, it would extend 
from Alaska, excluding British North America, through the tropics 
as far as the South Polar regions, that is to say, it would embrace 22 
per cent. of the surface of the earth, with more than 7 per cent. of 
its population.”’ “Within the limits of such a Customs Union,”’ it 
adds, “everything needed by man would be produced, and for the 
productions of foreign countries there would be no further place.”’ 

Naturally, our German contemporary takes the view that no 
such arrangement can ever be made, or, if made, maintained. It 
reasons, first, that between the South American republics and their 
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mighty Northern neighbor there is not the shadow of national kin- 
ship; that the Latin states of Central and South America jealously 
guard their independence, and they would certainly be no parties to 
any commercial or other union by which that independence was even 
in the remotest degree threatened; that American industry, as a rule, 
is incapable of competing with that of Germany, England and 
France, and that our lack of shipping will of itself prove an insur- 
mountable bar for years to come. 





“HIGHLY important, if true,” is the report that Herr Krupp, the 
great gun-maker, of Essen, Germany, is strongly considering the 
advisability of building, near Pittsburgh, a plant after the model of 
his great factory in the Rhenish provinces. According to the 
dispatches, one of the greatest reasons why Herr Krupp desires to 
remove his plant to Pittsburgh is the fact that Europe is liable at any 
moment to become the scene of a great war. From patriotic condi- 
tions, if none other, Krupp would make guns only for Germany, 
while if he was established on neutral ground, he could furnish guns 
to any power in the world. Then the natural advantages of Western 
Pennsylvania are tempting. The plan is to buy a tract of land large 
enough to hold the plant and sufficient houses to accommodate the 
employes. This would require about five square miles. Mr. Krupp 
is said to be very enthusiastic over the natural gas advantages and 
the coal fields of Western Pennsylvania. Confirmation or denial of 
these reports will be awaited with interest. 





CANADA is just finding out that American blast furnaces can turn 
out as good pig iron for agricultural purposes as the best that Scotch 
ironmasters afford. Says the J/onefary Times (Toronto) in its issue 
of October 25: ‘‘ Referring to the subject of American pig iron, 
mentioned by us two weeks ago, we hear of one large agricultural 
works which has this year supplied itself early and at low prices 
entirely with American pig, and reports very favorably of it as to 
quality. Although we have no experimental knowledge in the 
premises as yet, it is confidently asserted that United States pig, 
about equal to Carnbroe, can be laid down in Toronto at a cost of $23 
per ton. If this be true, it means that we shall shortly see more 
American iron in Canada than we have been accustomed to see. 
Perhaps, too, the good Americans will use some of our own iron to 
produce the mixture they will sell to us.”’ 

THE ever-present and noisy shop whistle has recently received a 
back-set in Cleveland, the city council having passed an ordinance 
forbidding it to lift up its shrill and discordant voice, except in case 
of extreme danger. The change has been for the better, and there 
seems to be a general disposition to continue the experiment. That 
the whistle is not a necesslty is shown by the remarks of a leading 
manufacturer. Said he: ‘‘Most of the big concerns say they can 
get along without whistles. The men can be notified of the arrival 
of quitting time at noon and 6 o’clock, by a gong or bell at the works, 
just as well as by a steam whistle that can be heard two or three 
miles away. So far as I am concerned I do not see why we cannot 
get along without whistles.’ 

QvotTinGc from Zhe Jron Trade Review's summary of the 
iron market, the Baltimore J/anufacturers’ Record says: ‘‘ Readers 
of the Manufacturers’ Record will remember that several times during 
the last two years attention was called to the predictions of ‘ Pig 
Iron Benner,’ who, some years ago, predicted a great boom in 1&go, 
the beginning of which would be an advance in iron and steel during 
the latter part of 1889. Whatever may be thought of Benner, ifa 
man for the last five or ten years had based his business calculations 
on Benner’s predictions, he ought to have no trouble in getting rich. 
His prediction for 1890 is a great boom, tremendous activity in indus- 
trial matters and very high prices.’’ Benner is all right as a shrewd 
guesser, but hard-headed iron men only regard his “ predictions” 
with curiosity, that is all. 

Messrs. Pickands, Mather & Company have leased for five years 
the Cleveland Iron Company’s furnace, formerly operated by the 
Cleveland Rolling Mill Company, and will immediately put in blast 
one stack, with a daily capacity of 100 tons. 


IN the annual report of an English engine and boiler insurance company 
it is stated that in the last nine years there have been 1,147 breakages, of which 
five were total wrecks from unknown causes. Spur gearing heads the list with 
214; valve gear comes next, with 211; while air pumps and their driving gear 
broke down 232 times. Nearly 20 per cent. of these disasters, it seems, are 
charged to spur gearing. None occured, that we note, from belts; erxgo—belts 
are safer than spur gears, -[Engineer 





RIVETED SEAMS. 





BY JOSEPH R. OLDHAM, N. A. 

“The pressure for any dimensions of boilers not found in the table 
“annexed to these rules, must be ascertained by the following rule, viz: Mul- 
“tiply one-sixth ('<)of the lowest tensile strength found stamped on any plate 
“in the cylindrical shell by the thickness—expressed in inches or parts of an 
“inch—of the thinnest plate in the same cylindrical shell, and divide by the 
“radius or half diameter—also expressed in inches—and the sum will be the 
“pressure allowable per square inch of surface for single riveting, to which 
“add twenty per centum for double riveting.” 

So runs the beautifully simple rule prescribed by our Board of Supervis- 
ing Inspectors of Steam Vessels for ascertaining the pressure allowable for 
dimensions of boilers. 

Some two or three years ago I was engaged designing a marine boiler to 
have as thin a shell as possible consistent with safety for a light-draft 
steamer, and great was my surprise when informed that, though we made the 
longitudinal seams triple riveted according to the most approved practice, we 
would not be allowed any reduction in thickness of shell plates below that due 
to an ordinary double-riveted joint, though I venture to submit that the triple- 
riveted butt joint, as generally obtaining in ocean steamships, is quite ten per 
cent. stronger than the best double-riveted joint, and is twenty per cent. 
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ORDINARY DOUBLE RIVETED LAP JOINT. 


stronger than the ordinary double-riveted lap joint. This means that at 
least fifteen per cent. in weight of shell could be saved without any sacrifice of 
strength. 

To make this clear, let the accompanying drawings show an ordinary 
double-riveted lap joint, an ordinary triple-riveted double butt strap joint and 
the most approved triple-riveted double butt strap joints, respectively. The 
percentage of strength of joint, as compared with the solid plate, is 59 for 
double-riveting, 72 for ordinary triple, and 83 per cent. for the improved com- 
pound triple, as per diagram C. With regard to this butt, it has been objected 
that eight and a half inches pitch is too great for solid caulking, but in reply 
I may state that the correct proportions of these very dimensions of joint is 
placed beyond the region of doubt, as many such are now afloat on the ocean, 
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ORDINARY TRIPLE RIVETED DOUBLE BUTT STRAP JOINT 











after having been tested to three hundred and twenty pounds hydraulic pres- 
sure per square inch, without showing any signs of leakage or distress, and 
now carry one hundred and sixty pounds constant working pressure above the 
atmosphere without leakage—always excepting the inevitable bottom leakage, 
due to expansion and contraction. 

For any given plate and any given size of rivets, there is always only one 
proper pitch, which cannot be departed from without a sacrifice of strength. 
The diagram and table marked No. 1 is drawn to show the possible gain by a 
correct system and proportion of riveting. It commences with an ordinary 
triple-riveted joint, in accordance with Lloyds Register rules, and shows that 
the strength of plate at butt is forty-five per cent. less than the section of 
solid plate, an improved triple butt, with three complete rows of rivets, 
reduces the loss to thirty-five per cent., with acompound triple and larger 
rivets. The loss is further reduced to twenty per cent., and lastly, this loss 
amounts to only five per cent., the strength of riveted joint being now equal 
to ninety-five per cent. of the solid plate. 

The sheer strakes and upper stringer plates of long, large vessels should 
always have double straps, and the bilge strakes may be treated in the same 
way with advantage, for the gain in strength is great, and the loss in speed by 
augmented surface friction is unappreciable. I assert this after having had 
outside straps fitted on the bilge and bottom of many steamers, of high and 
low speeds, for continuation of class in the ‘ Veritas’ and Liverpool Lloyds 
Registry. It is said that these straps do not /ovk nice, a common expression, 
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but one, I venture to think, which ought to be used with a greater degree of 
caution by engineers, for to my mind what is nice looks nice. 

Diagram No. 2 and table illustrates, on the left-hand side, the proportion- 
ate loss sustained by various thicknesses of plates, from three-eighths to one 
inch, with riveting in consonance with Lloyds Register rules. On the other 
hand, it shows this loss largely reduced by adopting a proper system of rivet- 
ing, whereby fifteen pounds of plate is made to exceed twenty, twenty-five 
exceeds thirty-five, and thirty-five pounds still more largely exceeds forty in 
strength; the average gain being over 28 per cent., and that without any sac- 
rifice of strength. 

These percentages are calculated for countersink riveting, which, I need 
hardly say, is quite a different thing to parallel holes ; for, though the counter- 
sinking increases the size of rivet hole some twenty-five per cent., and thereby 
reduces the strength of plate for a given pitch, it adds nothing to the shearing 
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gross register, if the arrangement of butts were good, the rivet holes in vital 
parts absolutely fair, and the rivet area and pitch of correct proportions. 

It would further appear from this, that about 150 tons weight might be 
saved in steel plates of ship and boilers, worth, say, fitteen thousand dollars, 
and the dead weight ability of the vessel be augmented some five per cent., or 
with the same weight of metal, the length and breadth of the vessel could be 
materially increased, whilst retaining the original factor of safety. 

TASLE C. 
SHOWING LOSS IN STRENGTH OF PLATE BY THE ORDINARY SYSTEM OF RIVETLrING AND GAIN BY 


IMPROVED SYSTEM. 








REDUCTION. REDUCTION. 
Net Effective Section of |Net Effective Sect’on of Weight of Solid Plate. 


Weight of Solid Plate. Plate left after Riv- Plate left after Riv- 





eting. eting. 
Pounds. } Pounds. Pounds. Pounds. 
40 22 29 35 
35 20 20 2s 
30 17 18'5 22% 
25 14 14% 174 
20 12 12% IS 
TABLE D. 


PERCENTAGE OF STRENGTH OF RIVETED JOINTS. 


| | aun ; | 
Thickness of | Diameter of Pitch of Rivets | Number of Descrip‘1on of Percentage of 
Plate. Rivets. 2 _ Straps. | Riveting. Strength. 
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The Proposed Electrical Consolidation. 

These are days when it is the fashion to consolidate and combine large 
commercial interests, and electrical manufacturing has proved no exception to 
the rule. When we look at the huge litigation expenses that have attended 
electric lighting development, it may be wondered why such 
consolidaticn has not begun earlier, gone further, and even 
been overdone, as is so often the case. The movement has 
been slow, probably on account of the fact that electrical 
inventions are still in their initial stages; and there has been 
the constant uncertainty as to the appearanceatany moment 
of some revolutionary idea or apparatus that may convert 
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O O Al } A&G note the joining of hands and forces on the part of the 
| 9_© Thomson-Houston and Brush companies. Such a union 


should be highly beneficial to the interests directly concerned, 
and we can easily imagine that many a local electric light 
company is the happier for knowing that these two giants will 
no longer make its territory the bone of contention. Inci- 
dentally, therefore, the consolidation should strengthen 
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DIAGRAM C.—IMPROVED COMPOUND TRIPLE RIVETED, DOUBLE BUTT STRAP JOINT. 
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DIAGRAM NO. 1. 


strength of the rivets. Itis, indeed, a premium that has to be paid for flush 
riveting. 

The annexed table (D) shows the size of pitch, butt straps and description 
of riveting to obtain from 8o to ‘3 per cent. strength of joint, as compared with 
the solid plate for various thicknesses from three-eighths of an inch to one 
inch. This table shows that in riveted joints of structures, composed of malle- 
able iron or mild steel plates, in which the joint is the means of the continuity 
of strength throughout the structure, that a reduction of about twenty-five 
per cent. might safely be made in an ordinary steel steamer, of, say, 2,500 tons 
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everywhere the values of local arc-lighting stocks, to the 
extent of millions of dollars, and lead to the extensions of 
plant that were delayed for fear of coming competition. No 
one is yet fully aware as to the shape that matters will take 
at headquarters, but it may be opined that the excellent 
organization of the Brush company will be maintained. If 
only for sentimental reasons, we should ourselves regret to 
see the glory dimmed of a company that has done so much 
for electrical development. Mr. Charles IF’. Brush deserves 
the title of the father of arc lighting in America, and the 
merit of his inventions, coupled with the enterprise of his 
business associates, has given to his name a world wide and 
lasting reputation. It is impossible to do other than con- 
gratulate the Thomson-Houston Co. on the fact that in so 
few years it has come to the front, and that the sagacity of 
its administration has now, by an honorable peace, given it 
so remarkable acommand of the situation.—|Electrical World. 


Industrial Amenities. 

We desire to commend the broad view taken in the 
above, and to remind again our Southern enthusiasts that 
there are other sections than their own that are showing 
equally marvelous industrial growth—only less noise is made 
about it.—[Cleveland Iron Trade Review. 

Of course there is some little growth in the ‘“ wild and 
wooly’ West. The South does not pretend to deny that. We would not have 
it otherwise. The South is doing so well that it can afford to rejoice at the 
progress of the West, and hastening on, as it rapidly is, to its destiny as the 
center of the world’s iron, steel and cotton manufacturing interests, it con- 
gratulates its neighbor, the West, upon the growth that it is making 
{Manufacturers’ Gazette. 


OuR population is four per cent, of the globe’s, yet we use forty per cent 
of the iron and steel production. 
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AMONG THE IRON MINES. 
Lake Superior Mining Notes :— 
MARQUETTE RANGE. 

Large forces of men are at work at the South Buffalo, getting things in 
shape for the resumption of operations. 

Mr. George McDonald was in town Saturday with samples of ore taken 
from a newly discovered deposit in the vicinity of Three Lakes, which, so far as 
known at present, is 30 feet in width and several hundred feet in length. The 
ore isa hematite, about 60 per cent. in iron. Options have already been 
secured from the Michigan Land & Iron Co., and the work of development 
will be commenced without delay. This find is of interest as being distant 
from other mines, being from three to four miles distant from any deposit 
known at present.—[Negaunee Herald. 

GOGEBIC RANGE. 


More men have been taken on at the Colby during the week, and while 
the number is small, it is far better than none at all. The reported shut-down 
of last week proved not to be a total stoppage, as allthe pit bosses, foremen and 
shift bosses were still retained, and with the additional men put on this week 
will make a small force which will probably be increased, from time to time, 
as the management sees fit.—[Spirit. 

The Eclipse property, about two miles east of Wakefield, bids fair to become 
an important mine in the course of another year. Prospecting has been carried 
on there for about three years with varying success, and finally has been 
rewarded by a good find. The present working shaft is about 160 feet deep at 
which depth ore was struck. A crosscut develuped a lens nine feet wide. This 
was drifted on for 200 feet, a dyke of rock was then struck and a crosscut 
started south. Another lens of ore was encountered which was found to be 30 
feet wide. This ore is of fine quality hematite, and it is estimated that 30,000 
tons are in sight. Capt. Wm. Trebilcock, of the Norrie mine, visited the prop- 
erty one day this week, and expressed himself as well pleased with the prospect. 
It is understood that S.S. Curry is negotiating for its purchase.—{Ironwood 
Times. 

MENOMINEE RANGE. 

There is some prospect for the resumption of work at the Quinnesec. 

Cross-cutting is progressing at the Walpole, at a depth of nearly 100 feet. 

The Ludington will probably close the season with an output of 111,000 
tons. 

Ore has been struck in the long cross-cut at the Aragon shaft, Norway, and 
the prospects for a large body of it are thought to be excellent. In the first 
drift the ore did not prove to be of the thickness indicated by the diamond 
drill, as is often the case in this kind of exploring in soft ore bodies. It is 
impossible to secure acore of a drilling that shows just what has been cut, 
and disappointments are frequent, as well as happy surprises, also.—[Range. 

The May mine, formerly known as the Raher & James, in the Crystal Falls 
district, is showing up a pretty fair deposit of ore. The main shaft is 80 feet 
deep, and drifts and cross-cuts are carried from the bottom for length and the 
walls. The ore is of a good quality, and, apparently, there is plenty of it; the 
stock pile—ore broken in sinking—contains close to 500 tons. The mine is 
close to the Chicago & Northwestern track, so that there will be no waiting 
for a spur, a thing sometimes a serious set-back to a new property.—[News. 

Capt. J. B. Schwartz has secured an option on the Fairbanks property, sec- 
tion 21, 43-32, lying between the Great Western and Paint River mines, Crystal 
Falls district, and will do considerable work at the old workings and also 
down near the river. The mine shipped 8,131 tons of ore in 1882, but since 
then no mining has been done, though several have had options and explored 
for a continuation of the Great Western vein, which has not been found. Prop- 
erly speaking the Great Western has no vein, but a series of ‘‘ pockets” or 
deposits, which as yet have not been found to continue ever the line, with the 
exception of the pocket from which the ’82 output was taken, since which time 
the property has been explored by several parties, all of the works being con- 
find to the old shafts. Capt. Schwartz thinks the formation the same as the 
Great Western’s and will explore accordingly. Heis a miner of wide experi- 
ence, careful and painstaking, and will do the work he has undertaken, in a 
thorough and systematic manner.—|{News. 


Development of a New Canadian Iron District:— 

We understand that a delegation from the Town Council of Lindsay has 
waited upon some members of the Ontario Government to urge upon their 
attention a scheme which aims at developing the iron mines near Kinmount 
and the extension of the Irondale and Bancroft railway. A public meeting was 
held in Lindsay last week to discuss the same project, the Mayor in the chair, 
members of the Board of Trade and a number of citizens being present. The 
project was explained by Mr. Pussey, who said they had the written guarantee 
of Mr. Dodge, of New York, to provide funds for the extension of the railway. 

Mr. Witherow, of Pittsburgh, an extensive builder of smelting furnaces, 
said he had carefully examined the mines, and pronounced the ores richer 
than those of Northern Michigan. He proposed to erect a furnace that would 
cost $125,000, that would require 200 cords of wood per day for charcoal, and 
that would turn out too ton a day of charcoal pig iron. The location had no 
superior in the United States for charcoal iron. He had confidence in the 
project, and might take $20,000 in stock in January. 

Mr. Pussey said they desired a bonus of $10,000 each from the counties of 
Haliburton, Peterborough, and Victoria, as these sections would experience 
direct practical benefit from the opening up, settlement, and development of 
the mining district. Also they desired to obtain from the Ontario Government 
a bonus of $3,000 a mile for the railway, and the right to purchase 30,000 acres 
of wild land for the iron mines. Mr. Witherow also gave an interesting practical 
address, in which he referred to the feasibility of establishing iron furnaces in 





the locality. A resolution was finally!moved by Mr. John Dobson, seconded | 


by Mr. Rich. Sylvester, and carried, recommending that the Ontario Govern- 
ment be urged to assist the enterprise.—[Monetary Times. 


lron Ore Discoveries in New York :— 

A Pittsburgh dispatch, October 27, says: A bed of iron ore, declared to 
be equal to the Lake Superior deposit, has been discovered in New York 
State, and it is predicted that the ore trade will be revolutionized when it is 
developed. It was learned to-day that H. E. Collins, a well-known iron ore 
broker, of this city, has secured the controlling interest of what is known as 
the Benson ore mine. It is situated in the Adirondack Mountains, about 45 
miles from Carthage, N. Y.,and ore can be brought to Pittsburgh from the 
mines by an all-rail route, at a far lower rate than it now costs to get the Lake 
Superior mineral here. The distance from this city to the mines is about 450 
miles, and ore can be transported directly to the furnaces here without cost of 
dockage, unloading and reloading which is now paid at the lake ports. The 
field that Mr. Collins controls is said to contain a wonderful deposit of mag- 
netic ore, and is as extensive as all the Lake Superior mines combined. The 
quality of the Benson ore is said to be equal to that of the best mines in the 
ake Superior region. It will analyze 7o per cent. of iron, it is stated, and is 
much lower in phosphorus than Lake Superior ore. It is also said to be 
better for Bessemer iron than the other. The mine has only been developed 
sufficiently to discover its value, and it is the intention of the new owners to go 
ahead with the work of opening the field as soon as possible. Large concen- 
trating works for cleaning and separating the ore will be built, and the mineral 
will be placed on this market as quickly as it can be done. A railroad has 
been recently completed to the mine, and there will be no delay in shipping 
when all the arrangements for mining are completed. 


Unprecedented Shipments:— 

A dispatch from Ishpeming, Mich., October 25, says: The amount of ore 
shipped this season up to date by water from the mines of the Lake Superior 
region slightly exceeds 6,000,000 tons. There are no means of accurately 
learning the amount that may have been shipped by rail to local and Western 
furnaces until the annual reports of the mining companies are made out at 
the close of the year, but it is certain that the rail shipments have been much 
larger this season than last, when 341,303 tons were thus sent to the consumers. 
Up to October 25 of last year, not quite 4,000,000 tons of ore had been shipped 
by lake, yet after that date 529,048 tons of ore were shipped by water, notwith- 
standing the lateness of the season. Last year’s production of ore by the 
Lake Superior iron mines was 5,023,249 tons, of 2,240 pounds each, and this 
year’s output will be 2,000,000 tons greater than that of 1888. 


Lake Superior Shipments ot lron Ore:— 

Shipments of iron ore from the mines of Lake Superior, for the season of 
1889, up to Wednesday, October 23d, are as shown by the appended statement, 
condensed from the Marquette J/ining Journal: 


MARQUETTE RANGE. 
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OS ee eee sce 3,005 NEMRUNES.....cc0c0000 99,022 
East Champion.. .. 2,697 North Champion 7,109 
East New York... . 19,088 Pitts. & L. Angeline...... 197.294 
DONS eee E SE ee 6,234 
Srand Rapids... .......0ccccce 5,007 Quartz........ iecajdcnuaheeds 491 —_-—- 
Total, Marquette Range.............ccecccccesecresccrnssscecssscccrsccssseseccageevsseeessscscssececoses 2,180,819 
MENOMINEE RANGE. 
RBI cents tnnccatansnasusviie Gis TROTTER RIE crsscccccnsiessvene 4,619 NOTWAY ce seeseesereeseereeees 64,940 
PER GIG., « .cncccnsccnessenssconse AO AE FEO CIIII OI ec vedcesccascessncseses ©.9E) BRAGG BEC O2 cc oceccecccsses w+» 23.210 
SIRT cescccces ovesess .-.-428,473 Iron River.... sobG OSS Wee cceccasccsonsiecs os 69058 
Commonwealth.............. 83,089 Ludington...... g0,502 Shafer........ eau ae 
CyclopS..........esceees cose 30,132 MAStOCOM............-ceceeeserer 53,387 Sheridan ..... 504 
TS ee a ....123,261 Mastodon, South............ 2,094 Sturgeon River...... ocses GE 
Florence cret PA USNR PEE csdesccepscesbassaes ~ COMI. soc Sospsaskeune 137 445 
Great Western............-.. 33,216 Monitor MIIAG: sivncsrecessasesnaneenasie 9,616 
Total, Memominee RANE. .:-<0ccseeccrccssccevacccesccansccnsonesdstoonsavccccssenssnorescesenssncesenss 1,474,689 
GOGEBIC RANGE. 
OS a ad BOR Tees EEO, cn. spesantsessasevane OO 8e Nn cscvnsasnunccdangadagamien 71,674 
ES BRE Ree eee 210,851 Ironton 8,282 Ruby aisieietidicasmanndmeaamaaant ae 
165,924 Montreal............ 7,721 Section 33 south..... » 41,538 
ee ere 514.930 Sellwood Colby.............. 25.590 
43,753 North Montreal............. BE.DIO BORE COM ccccccvccicccccccens 50,035 
Colby, Beaver..........-...... 40,145 North Section 33............ 19,950 South 15 Colby............... 10,250 
ONE oi cssejcascstoscasbar 33,877 Odanah WP RERO OT va ccccsscccsesoescnesiees MAE 
EEE eee een a IE. - 24s dchtonsinseinnacacetecon 
Nene SO 8 os cecnnaneuasdaaain GA.SSE, PRTG cccccccsncnccesasvecsessecsce 9,960 _ 
Total, Gogebic RanGe.............ccrccsccccccccvce-sccccscccensssrcosesccvseescesserssereseenees eesce scenes 1,633,694 
VERMILION RANGE. 
Chandler Mine.............+ 281,390 Minnesota Iron Co........ 474; 346 PLORSET «.<cncorseccsscesesooccsenn Sine 


Total, Vermilion Range ..........cccoccccccccscercecccrcessccccrcscsscoescsrscecssserscseerereesecssooronses 75 
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Despite the advances in lake freights during the past few weeks, ore con- 
tinues to seek the market in unexampled volume. Even at this late stage in 
the season, the mines are each week widening the gap by which they are dis- 
tancing the work of last year. The total sent to market, by waiter, to date, 
this year is 2,063,607 tons in excess of the shipments at the corresponding 
date last year. 


Scribner's Magaztne has scored a decided success in its electric series. The 
installment for October is by Lieutenant W. S. Hughes, U.S. N., who writes of 
the racent applications of electricity to naval warfare—including such devices 
as search lights, torpedo detectors, signals, logs and range finders, and by 
Lieutenant John Millis, U. S. A., who describes its application to land warfare 
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IMPROVED AUTOMATIC GAUGE LATHE. 





We herewith give description of a patented automatic gauge lathe for 
turning all kinds of handles, including broom, fork, rake and hoe handles, 


: ; ; 
and it can also be used for a great variety of turning where long, as well as | 


ce 








and shaped down to any device or shape wanted. The manufacturers build this 
machine to turn 4% and 6 feet long. A special counter shaft is furnished with 
this machine, with speeds to suit cone. Tight and loose pulleys are Io inches 


| diameter, 5% inches face, and should run 500 revolutions per minute. For 


further information or prices of this or any other improved wood-working 


ML TN LAA 


WAAAY 





IMPROVED AUTOMATIC GAUGE LATHE. . 


short, pieces are wanted. The shear is very long and stiff, and bowed in the 
center, thereby bracing it and preventing all possible spring. It is very 
solidly constructed and will stand almost any kind of acut. The heads are 
of the latest improved gauge lathe pattern, and are made for great strength 
and strain, and the centers are put in in sucha manner that no friction 
or heating can take place. The feed consists of a screw feed and it is the 
most perfect of any ever put on a gauge lathe of this kind. The carriage, or 
rests, carry tfiree tools, giving ample opportunity for roughing, turning and 
finishing in the most approved manner. There are two speeds on the cone 


and three speeds in the screw feed, and it can be adapted for almost any kind | 


machinery, address Dirigo Engine & Machine Works, 173-175 Kennebec street, 
Portland, Me. 





THE MORRIS ORE CRUSHER AND PULVERIZER. 





The Morris ore crusher and pulveriser, herewith shown, is peculiar and 
novel in its construction, while its simplicity and ease of management are very 
strong points in its favor. One of its many excellencies is the ease and com- 
pleteness with which it can be adjusted to its work. It can be adjusted, while 
running, to crush or pulverize to any size desired, from cubes of one inch 
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THE MORRIS ORE CRUSHER AND PULVERISER 


of turning in either hard or soft wood. The manufacturers have improved 
and perfected this lathe, and now present it as one of the most improved and 
perfect gauge lathes made for turning various kinds of handles, barrel bungs, 
chair work rods or poles of any kind, and the endless variety of work which 
goes to make up a general business. One of the strongest points about this 
lathe is that a boy can operate it, as it requires no strength, the machine being 
entirely automatic, and finishing a piece to any pattern that may be desired. 
The patterns for this lathe are very simple and can be made out of sheet steel 


down to forty mesh or finer. The wear of the jaws and dies can be taken up 
as desired. It is claimed to be the only machine that has yet been constructed 
that will take ore as it comes from the mines and turn it out forty mesh fine at 
areasonably rapid gait, either wet or dry. It is admirably adapted to the 
reduction of all kinds of gold, silver, copper and iron ores, phosphates, 
cements, plaster, pyrites, etc., etc. Having so wide a range in its quality 
of work, viz: from the coarsest railroad ballast to forty mesh or finer, it will 
meet the needs of a great variety of work in a most satisfactory manner. The 
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working parts of this machine consist simply of two or more cam-shaped 
jaws. These jaws are made up of a wearing die bolted to the eccentric 
box. The boxes are fitted to the eccentrics, which latter are turned on oppo- 
site sides of the shaft when but two jaws are used. When three or more jaws 
are used, the eccentrics are turned on the thirds or quarters, as the case may 
be. By this arrangement the work of the jaw is continuous, while at the same 
time the strain is equalized and liability to heat is greatly lessened. This con- 
struction gives a vertical as well as a lateral motion to the jaw. The central 
and heavier part of the jaw being fastened to the eccentric, each revolution of 
the shaft causes the upper and central part of the jaw to strike a blow forward 
and downward. The lower extremity of the jaw, being held in position by the 
toggle, has only vertical motion. It is this up and down motion, in connection 
with the lateral blows of the jaws, that gives the machine its pulverizing quali- 
ties. As there is but one shaft to revolve, and no complications of machinery, 
the revolutions of the shaft may be of almost any desired rapidity. As each 
jaw weighs over 500 pounds, at a speed of 400 revolutions per minute, each 
jaw will strike over 100 tons per minute, without including the force exerted 
by the eccentric. This illustration will serve to give some little idea of the 
force exerted by this machine, and with very little expense of power. The 
Morris machine is built of the very best material for the purpose. All joints 
are planed, bolts are turned and fitted, fly wheels turned and balanced, and 
the workmanship throughout is first-class in every particular, For further 
particulars address the American Manufacturing, Mining & Milling Co., 
Cleveland, O. 





WILLARD CONDENSING ENGINE. 





The extensive sale of gas and hot air engines, notwithstanding the high cost 
ot the engines, and of gas, reveals the very general demand for an engine of small 
power, say 2 to 4 horse-power, for the use of small industries, which shall be 
perfectly safe and the manufacturers of the Willard Condensing Engine (of 
which we give an illustration) who have been engaged in the manufacture of 
small engines of various types for the past ten years, believe that, in this new 
engine, which they have now put upon the market for the first time. they offer 
a motor which possesses all the advantages of other motors of this class, and 











is free from the structural faults that exist in some of the other machines. 
The manufacturers claim that the cost of fuel will not exceed one cent per 
horse-power per hour; that it requires no watching; does not increase the 
rate of insurance ; can be safely managed by a person having no knowledge of 
engines, and that it is absolutely safe under every and all circumstances, and 
cannot be exploded, because there can be no steam pressure whatever. 

The manufacturers, in putting this engine upon the market, desire to 
impress upon the public the fact that it is not a hot air engine or a kerosene 
oil engine or a gas engine, but is a condensing engine using a small quantity 
of steam at less than one pound pressure, burning wood or coal, and is per- 
fectly simple and reliable; making no noise or objectionable smell. 

A full descriptive circular, with illustrations and prices, can be obtained 
by addressing Chas. P. Willard & Co., 236 Randolph street, Chicago. 





Aluminum Prices Reduced. 

The price of aluminum has been reduced about one-half within the past 
week. The Pittsburgh Reduction Co. has sent out a circular to the effect that 
the price of 1,000-pound lots, in ingots, has been reduced to $2 per pound ; 
500-pound lots, $2.25, 100 pound lots, $2.50; 50-pound lots, $3, and in less quan- 
tities, $4 per pound. The lowest quotation heretofore has been $4 per pound. 
This looks as if the price would be reduced low enough to permit its extensive 
use. The American Manufacturer says that it is believed that this price, 
which is such a material reduction, will be the ruling one for a considerable 
length of time. 


AN exchange says that a new process for burning coal without smoke has 
lately been discovered. It consists in sprinkling water containing a special 
preparation of resin over the coal, and the result is that there is no smoke, and 
the glow is as intense as coke. An English company is to be formed to work 
the new patent. 





STEEL SHIP-BUILDING. 





Statistical Chart of International Shipping. 

In a recent issue, we made reference to a valuable chart prepared by Mr. 
Joseph R. Oldham, Naval Architect, late of Liverpool, now in the employ of 
the Globe Ship-building Co., of Cleveland, graphically showing the history 
and present status of ship-building the world over. Since then, Mr. Oldham 
has completely remodeled his chart and brought it down to date, and we here- 
with give some of the more prominent features: We note under the head of 
“Ship-building,” that the tonnage built on the Great Lakes, last year, amounted 
to 46 per cent. of the total tonnage built in the United States, which was over 
100,000 tons. 

In Great Britain, 654 vessels, of 675,738 tons were built last year. Of these, 
go per cent. were steel, and 84%4 per cent. steamers. In the Royal Navy there 
are 113 war vessels, aggregating 447,833 tons and 966,500 horse-power, worth 
$125,000,000, to be constructed in the United Kingdom, ready for sea by 1894. 
Of the steam tonnage built in the world, Great Britain turned out 88.70 per cent. 
last year. 

In iron ship-building and engineering the small steamer built by Miller & 
Symington in 1788 is shown, and this is claimed as the first steam vessel. The 
“Aranmanby,” with the first oscillating engine (1821), and the “ Wilberforce,” 
with the first surface condenser (1838), are also shown ona smallscale. The 
author claims this latter invention, by John Hall, as by far the most important 
and valuable improvement tothe marine engine, since the days of Watt. 

The “Brandon,” fitted with the first compound engine, in 1854, and the 
“ Propontis,” twenty years later, with the first triple-expansion engine, are also 
shown in perspective. There is also the “Comet,” of 1812, the “ Charlotte 
Dundas ” (1801), and the “ Sirius,” the first Cunard liner, in 1838. This vessel 
required 18% days to cross the Atlantic, while the ‘‘ City of Paris” time is given 
as 534 days. The dimensions of the largest steamers is given, cost of steamers, 
and also of transportation. Under this head, one ton carried 20 miles for one 
pound of coal is said to be good work. 

Under the title of “Commerce,” we note that of the total tonnage entered 
and cleared in Great Britain, 12'4 per cent. is engaged in trade with the United 
States ; also that 70 per cent. of the tonnage entered and cleared in Great 
Britain is British, whilst only about 12% per cent. of the tonnage entered and 
cleared in the United States is American. Notes on American and foreign 
railways, output ofiron, tin, coal, etc., are also to be found on this chart, but 
these statistics would require another article. 





Some More Big Steel Ore Carriers. 

The Detroit Dry Dock Co. closed a contract with the Inter-Ocean Trans- 
portation Co., Wednesday, for the construction of one of the largest steel 
steamships on the lakes. The ship, although not so large in dimensions as 
the Owego and Chemung, will be a much larger carrier than either. The new 
steamship will be 330 feet long, 42 feet beam, and 24 feet deep, and will be 
fitted with triple expansion engines. It will be arranged to carry from 800 to 
1,000 tons of water ballast, and will be able to enter Chicago harbor witha 
cargo of over 3,000 gross tons. It will be the object of the builders to give it 
it a fair rate of speed with an economcal consumption of fuel. The Inter- 
Ocean Transportation Co. will pay a quarter of a million dollars for the ship, 
and will use it chiefly in the transportation of iron ore from Escanaba to 
Chicago. It will be ready for next season’s business.—{ Marine Journal. 

The Detroit Dry Dock Co. are now building a composite steamship at 
Wyandotte, similar tothe John Owen, but larger. It will be fitted to carry 
about 500 tons of water ballast and will cost $185,000. The company are build- 
ing this one on their own account, and it will be for sale when completed. 

The Cleveland Plain Dealer states that the Globe Iron Works, of Cleveland, 
have just closed a contract with the Republic Iron Co. for the construction of 
the first of a fleet of steel boats, which that company is going to have built 
for use in getting its product to market. This vessel is “to take the place 
vacated by one of the Minnesota Iron Co.’s boats.” The new boat will cost 
about $210,000. Her keel will be laid in March, and she will be ready to go 
into commission about the first of September next. 
keel, 40 feet beam and a depth of 24! feet. Her engines will be triple expan- 
sion, 24, 38 and 61 by a 42-inch stroke. She will be about 3,000 tons burthen. 

The Cleveland Ship-building Co., which has the contract for building two 
vessels for the Lake Superior Iron Co., will have them ready to launch by the 
first of January. These are to be of the largest class of steel vessels, and will 
be the first of the fleet that the Superior company decided to have built at its 
annual meeting of the stockholders this vear. The same company has been 
negotiating with Mr. Schlesinger for the construction of a large steel vessel 
for service in getting the product of the mines, owned by the syndicate organ- 
ized by that gentleman, to lower lake ports, but the order for the ship has not 
yet been placed. There is plenty of work in the ship-yards, and it is certain 
that several important additions will be made to the lake fleet during the next 
twelve months. 


She will have 290 feet 


The steel ship 103 has just discharged her first cargo in Buffalo, an even 
seventy-five days after her keel was laid in the Duluth ship-yard. This record 
has never been equaled anywhere, size of vessel and material of construction 
considered. She is now on her way back with a cargo of coal. Buffalo papers 
say that the 103 is a pretty hard looking object, but that she is a money-maker. 
A money-maker is what she was built for.—[Duluth Herald. 


LiguIpD glue possessing great resisting power, and particularly recom- 
mended for wood and iron, is prepared, according to Hesz, as follows: Clear 
gelatine, 100 parts; cabinet-makers’ glue, 100 parts; alcohol, 25 parts; alum, 2 
parts; the whole mixed with 200 parts of 20 per cent. acetic acid, and heated 
on a water-bath for six hours. An ordinary liquid glue, also well adapted for 
wood and iron, is made by boiling together for several hours 100 parts glue, 
260 parts water and 16 parts of nitric acid. 


























Ne 











SOME RECENT “ BIG THINGS.” 
A Great Rai: Output, 

Last week was a banner one at the Edgar Thomson Steel Works, of Car- 
negie Bros. & Co., Limited, at Braddock, Pa. During the week ending on 
Saturday, the 19th inst., 12,073 rails were made. On the night of the 18th inst., 
1,228 rails were turned out by No. 2 turn, and 1,039 by No.1 turn, 8 more rails 
than were produced in the furnace run last March. The converting-mill made 


664 heats, with a total weight of 7,225 tons of steel. The Nos. 1 and 2 turns, 
on the blooming-mill, ran 56 and 57 heats, respectively. 


A Heavy Horse-Shoe Wrist-Pin. 

The Crescent Steel Co., of Pittsburgh, have cast for the Brilliant Water 
Works pumps, a heavy horse-shoe wrist-pin, weighing 2,500 pounds. The pin 
is a bulky piece of metal and is made of the best crucible steel. It was cast 
in around 20-inch diameter mold, so as to allow a shrinkage of five inches 
through forging and turning. The pin will connect the arms of the immense 
pumps together, so that they will work similar to the double action of a loco- 
motive. When this pin is placed in position, it will be the largest in the 
United States. 


The Greatest Coal Dock on This Planet. 

The steamship Egyptian has the distinction of being the first vessel to 
discharge coal at the largest coal dock on the chain of lakes. Only one- 
fourth of the entire dock surface is as yet completed, and this has 
an area of 300,000 square feet, representing a yearly capacity, as coal 
is handled, of about 250,000 tons. This completed portion ot the dock being 
but one-fourth of its entire area, it will be seen that there still remains to be 
completed about 900,000 square feet, giving a capacity of 750,000 tons of coal’ 
The entire dock, therefore, will have an area of 1,200,000 square feet, and its 
annual capacity will be about 1,000,000 tons.—[Superior (Wis.) Inter-Ocean. 


The Largest Rolls Ever Made. 

Says the Pittsburgh /)/spatch, of October 26: The Phcenix Roll Works, at 
Forty-first street and the Allegheny Valley railroad, have just turned out a pair 
of the largest rolls ever manufactured. They weigh 92,000 pounds, are 142 
inches in length and measure 48 inches in diameter. The molds in which the 
rolls were cast had to be specially made, and were 160 inches in length and 60 
inches in width. The firm possesses facilities for such heavy work, and, by 
means of the powerful 80-ton cranes, were enabled to handle the huge mass at 
will. The rolls were made to the order of the Cambria Iron Works, and were 
shipped to Johnstown yesterday. They will form part of the new steel rail 
plant now in course of erection, and which will be one third larger than that 
destroyed in May. The Phcenix Roll Works have also lately completed two 
pairs of armor plate rolls for Carnegie & Co.'s Homestead Works, which have 
a rolling space of 120 inches, being 132 inches wide. Each pair weighs 17'4 
tons. These are the largest armor plate rolls yet made. 


MODERN METHODS OF TESTING ENGINES. 





BY WILLIAM LEE CHURCH. 

If the duty guarantees as usually made are run down to their source, it 
will generally be found that the performance undertaken is based on a the- 
oretical computation from the data of steam pressure, degree of expansion‘ 
clearance, etc. In other words, the duty is one which the builder hopes fo get. 
Possibly he has gone further and made an accurate test of one or more of his 
engines in actual service. On the results thus obtained he predicates his 
guarantee for all other engines, without regard to size, conditions or individ- 
ual deficiencies. In other words, it is a duty which he fas once had. He may 
even go further, and, at considerable expense, erect and test an engine in his 
shop, and assume that all other engines of the same size would give the same 
performance. In other words, it is a duty which he /Ainks he has got. 

Contrast the above, of which the first is by far the most common case, with 
the way duty is actually determined. At the works of the Westinghouse 
Machine Co. is a test room containing foundations on which ten engines can 
be tested at once. These foundations are provided with planer-bed tops, so 
that any size of engine can be readily bolted tothem. Three large boilers, 
fired by natural gas, furnish steam at any pressure, and superheating devices 
are added for experiments in that direction. The full load is given to the 
engine by a Prony friction brake, lubricated with suet and cooled by the circu- 
lation of water in the hollow rim of the wheel. This company has from the 
first tested all their engines individually under a full load, simply for power 
and running qualities, from the 5-H. P. junior engine to the 250-H. P. standard 
engine. On the completion of the single-acting compound engine, came the 
conviction that it must go before the public on an unimpeachable record for 
economy. To this end the manufacturers must svow the duty of each engine 
individual/y, and it was determined that each engine should be tested for its 
actual consumption of steam and brought down toa standard performance 
before shipment. A large surface condenser and air pump was therefore pro- 
vided of sufficient capacity to maintain vacuum for 500 H. P. Below the con- 
denser are two galvanized iron tanks standing on iron scales in such a posi- 
tion as to receive the discharge from the condenser in either tank at will. It 
is evident that with this arrangement all the steam which enters the engine will 
be accounted for in the condenser in the form of water, except such as may pass 
from the overflow in the crank-case, which is separately measured. The accuracy 
of the test is, therefore, beyond question, while at the same time it is practical 
in its nature, and presents no refinements beyond what may be reproduced in 
ordinary commercial usage. 

Each engine, when completed, is bolted to a foundation and connected 
with the boilers and the condenser. A force of three skilled men are con- 








stantly employed in the tests. No. 1 manipulates the brake, maintaining a full 
and steady load and noting the brake readings which give the net horse power. 
No. 2 takes frequent indicator diagrams, showing the gross or indicated horse 
power. No. 3 fills, weighs and empties the tank, keeping the log of the run. 

The difference between the indicated and brake horse powers is that lost 
in friction of the engine. In new engines, which are stiff and close in their 
fits, the friction would range from 6 to 8 per cent. of the full load. Aftera 
few days’ run, the friction falls to 3% or 5 per cent., doubtless a lower per- 
centage of loss than can be realized in any other engine not similarly lubri- 
cated. It having been demonstrated that the water rate is independent of the 
length of the run, the tests are, for convenience, usually of ten minutes’ dur- 
ation, and are repeated several times on each engine. The weight of water 
collected in the condenser, divided by the horse power and corrected for the 
duration of the test, is, therefore, the duty of the engine, in pounds, of water 
per horse power per hour. The first tests are always made with the condenser 
open to the atmosphere, no vacuum being maintained, and the condenser 
serving only to collect the steam exhausted. If a vacuum test is desired, the 
condenser is closed and the air pump started. Every engine turned out is 
obliged to show a water rate, non-condensing, as low as 24 pounds per H. P. 
before it is passed. Experience has shown that its duty is improved at least 
one pound after the packing rings, etc., have worn tight by two or three 
months of use. 

The log and results of the test are entered in a record book, an abridged 
fac-simile of one page of which is here shown : 

TEST. No. go. DATE, APRIL 1889. 


OFFICE RFCORD. 
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REMARKS. SIGNATURES OF TESTERS 
NRE so ocscne evan sshes sanest orcas gencersonsines Bole. W. A. BOLE. 
Water weighed Dy..................ssssseeseseenee Wilson. NELSON C WILSON 


The original indicator diagrams, taken during the test, are pasted on the 
opposite page, and the signatures of the men conducting the test are sub- 
scribed to each record. The manufacturers, therefore, becomes positively 
insured as to the duty which the engine he is about to purchase will give, and 
takes no chances whatever. The thoroughness of this system will strike 
every careful investigator. 





lron Roofing. 

The importance of this part of a building can hardly be overrated, since 
on its right construction depends not only the comfort of those for whose 
shelter it is designed, but also the safety and durability of the edifice itself. 
For the former of these purposes it is desirable that a roof should exclude 
extremes of heat and cold, and be impervious to rain and snow. For the lat- 
ter, the exclusion of water is equally necessary. From our forefathers away 
back to a late date, roofs were principally covered by thatches of straw, reeds 
or heath, pan and plain tiles, slates, copper, tin, lead, zinc, gravel, stone, etc., 
etc. The great drawback to the first three mentioned roof coverings was that 
they were easily damaged by wind and dangerously combustible, and the 
frequent repairs made them expensive. Then tiles admitted heat and moisture. 
Pan tiles had no holes for nailing, and had to be hung by ledges upon laths 
nailed to the rafters, and like objections to all the old styles of roofing mate- 
rial, and where they were at all satisfactory they were either too heavy or 
enormously expensive. It was not until a few years ago that a roof covering 
came to the surface that has proved almost perfect. We refer to the Mon- 
tross-Eastlake metal shingle. This system for roofing, especially large build- 
ings of one-quarter pitch or over, stands unequaled, there being over 3,000,000 
feet now in actual use. The Montross system has many advantages over all 
others, viz.: Ornamental appearance of Queen Anne slating and less than one- 
sixth its weight; lasts double the time the same metal would if put on any 
other system, as there is no strain on the metal. No repairs are required, 
there being no soldered joints to break. It also has the largest lap of any 
shingle on the market. Those interested will receive full information by 
addressing W. J. Burton & Co., 22 Park Place, Detroit, Mich. 





A GOOD composition for welding steel is made of one part of sal ammoniac 
and ten parts borax. Pound the ingredients together, and fuse until clear 
then pour out, and when cool reduce to powder, 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

D. W. Branch will start a machine shop at Troy, Ala. 

A new steel plant is being built, at Brewster, N. J., on the open hearth fur- 
nace plan. | 

New works are now building at Utica, N. Y., for the manufacture of cast 
iron pipe; they are to cost $60,000. 

It is stated that if $50,000 are subscribed by local parties at Fort Worth, 
Tex., a rolling mill to employ too hands will be established. 

The Wilson & McRae Hardware Co., of Hope, Ark., have filed articles of 
incorporation with a capital stock of $16,000. The officers are James S Wilson, 
K. G. McRae, P. E. McRae and R. M. Wilson. 

The Connolly Manufacturing Co. has been incorporated in Union county, 
N. J., with a capital of $100,000. It will construct gas engines for street railway 
purposes, and several buildings for the purpose will at once be erected in 
Elizabeth. 

M. Moran, late of the Moran Bolt & Nut Manufacturing Co., St. Louis, Mo., 
contemplates organizing a joint stock company, with a capital stock of $18,000, 
for the manufacture of bolts and nuts. He says he is ready to negotiate for 
machinery-—engines, boilers, ete. 

Articles of incorporation have been filed with the Secretary of State of 
West Virginia, forming one of the largest coal companies ever organized in 
that State. The incorporators are Abram S. Hewitt, Vice-President Morton, 
the latter’s partner, Mr. Bliss, of New York, and William N. Page, of Ansted, 
Fayette county, W. Va. This company, through Mr. Page, it president and gen- 
eral manager, has leased the property of the Hawk’s Nest Coal’Co., in Fayette 
county. The Chesapeake & Ohio Railroad Co. will at once construct a broad 
gauge line to take the place of the narrow gauge from Hawks’ Nest station to 
the mines on Gauley mountain, the distance of 4% miles, and the mines will 
be at once enlarged to the capacity of 5,000 tons per day. 

The Canton (O.) Repository announces the incorporation of the Canton 
Combination Lock Co., with J. J. Deal, Thomas Hurwurth, Samuel S. Raber, A. 
C. Brant and J. P. Fawcett as incorporators. The capital stock is to be $15,000. 
The lock the company intends to put upon the market is the patent of Mr. J. J. 
Deal, an employe of Smith’s Novelty Works. It is something entirely new, 
capable of millions of combinations and is equally applicable to safes, doors of 
residences, trunks, satchels, whip sockets, in fact anything that needs a secure 
and reliable lock. The principle is entirely original and the lock is opened by 
pressing a combination of small buttons, instead of turning a dial to numbers 
as is the case on a safe. No sound of falling tumblers or the like can be heard, 
and for that reason the lock is guaranteed to defy the most expert locksmith, 
if he is ignorant of the combination. 

The proprietors of the rolling mills in and about Youngstown, O., are pre- 
pairing plans for the erection of a large steel plant to provide themselves with 
steel, of which they are yearly rolling increasing quantities. It is proposed 
that each establishment shall take a certain portion of stock in a corporation 
to be organized to build and operate operate the steel works. The Mahoning 
Valley Iron Co., the Youngstown Rolling Mill Co., Cartwright, McCurdy & Co., 
the Andrews Bros. Co., and probably one or to other concerns will constitute 
the company. This scheme has been fruitlessly talked of in the past, but it 
now looks as though it would go through. 

The Terre Haute Iron & Steel Co., Terre Haute, Ind., have recently pur- 
chased the plant formerly operated in that city by the Terre Haute Iron & 
Nail Co. The new company are at present busily engaged in overhauling the 
entire plant, which will occupy 60 days. The new company will make a spe- 
cialty of merchant bar, cut nails, etc., and is officered by the following named 
gentlemen: J. P. Crawford, president; A. J. Crawford, vice-president and treas- 
urer, both holding large interests in the Wabash Iron Co., the Vigo Iron Co., 
the Gadsden Furnace Co. and other iron interests. Samuel I. Bridwell, secre- 
tary, was formerly with the Terre Haute Iron & Nail Co., extending over a 
period of 18 years. 

The Secretary of State of Illinois has issued the following licenses of 
incorporation: The Cannelville Coal & Iron Co.; capital stock $50,000 ; incor- 
perators, Jas. C. Goldthwaite, John A. Qualey and Louis Miller.—Russell & 
Roberts Foundry Co., Chicago; capital $40,000; incorporators, Thomas H. 
Hood, Emery Walker, Thomas S. Maryatt.—Standard Manufacturing Co., 
Mount Carmel; to manufacture machinery ; capital, $250,000; incorporators, 
Joel C. Pennington, Edward J. Pennington and Richard H. Butler.—Illinois 
Rail-brace Chain Co., Chicago; to manufacture patent rail-brace chain and tie- 
rods; capital, $100,000; incorporators, James T. Anderson, Thomas J. Smith 
and Charles A. Webb.—Smoke Preventing & Fuel Saving Co., Chicago; to 
manufacture smoke consumers; capital, $500,000; incorporators, James Ash- 
worth, Samuel M. C. Godfrey, Charles Rose and others. Rowe Heater Co., 
Raze, Almon W. Bulkley, Albert W. East- 
to manufacture engines ; 


$100,000; incorporators, Arthur E. 
man. .ittle Giant Fire Engine Co., Kast St. Louis; 
capital, $30,000; incorporators, Robert Hilbert, C. C. Crecilus and M. Vanderhoff. 
Enlargements, Additions, Removals, Etc:— 

The Atlanta (Ga.) Machine Works will be enlarged. 

The Crown Smelting Co., Chester, Pa., inform us that they are about to 
commence the erection of a new plant. 

The Wisconsin Malleable Iron Co., Milwaukee, Wis., are erecting a foun- 
dry 70x300 feet, which will nearly double their present capacity. 

The furnace at Florence, Wis., will probably be enlarged to a capacity of 
35 Or 40 tons per day, and started up soon, the citizens having agreed to remit 
its taxes for five or ten years. 

It is expected thatthe rolling mill of Wick & Co., which is being removed 
from West Middlesex, Pa., to Lancaster, Pa., will be in operation by March |. 
The mill will be twice as large as it was before and will have a bar mill and 


fully one-half went into chilled iron car-wheels 
Chicago; to manufacture the Rowe feed-water heater and purifier; capital, | 











several new departments. They will give employment to about 2co men. 
Natural gas will be used as fuel. 

Edward Fackler and David McMullen, of Ottumwa, Ia., have purchased the 
Ft. Dodge foundry and machine shops. The manufacturing plant is to be 
improved and enlarged until it is the largest establishment in northern Iowa. 

Lodge, Davis & Co., of Cincinnati, O., have incorporated under the name 
of The Lodge & Davis Machine Tool Co., capital stock $500,000. They are 
running full of orders. Trade has increased largely with them over last year, 
and prospects are very good. 

The steady growth in the business of the Southwark Foundry & Ma- 
chine Co., of Philadelphia, Pa, has necessitated an increase in its working 
facilities, and at a meeting of its directors, held recently, a resolution was 
passed authorizing an increase of the capital stock of the company from 
$250,000 to $300,000. The additional $50,009, thus secured, will be used in the 
building of a new erecting shop. 

Ata meeting of the stockholders of the Bryden Horseshoe Co., of Cata- 
sauqua, Pa., held recently, it was decided to increase the capital stock of the 
corporation from $50,000 to $100,000. 
in operation about the ist of December, and employ a largely increased force 
of workmen. The new engine and rolls have been received, and are being 
placed in position. 

The entire iron plant of the Henderson Iron Co., at Sharpsville, Pa., in- 
cluding a fine blast furnace, 14 acres of land, and a large number of company 
houses has been purchased froma syndicate of Pittsburgh capitalists by the 
Wheeler Iron Co., of Sharon. Improvements at an expense of over $50,000 
will be added, and the plant put into active operation after a year’s idleness. 

The Chicago /zter-Ocean says: ‘It is probable that the Grant Loco- 
motive Works, of Paterson, N.J., one of the largest concerns of its kind in 
the country, will, before long, establish a locomotive plant near Chicago. 
While the location has not yet been decided it is thought the selection will be 
made south, and Calumet is named as among the possibilities. An invest- 
ment of $2,000,000 is contemplated, the company furnishing $1,000,000, the 
remainder to be subscribed by Chicago parties. 


The company will have their new plant 





Fires and Accidents: 

The Regnall Foundry, at St. Charles, I1l., was destroyed on the 21st by an 
incendiary fire. Loss about $20,000. 

Castle Shannon, Pa.—The round-house and machine and repair shops of 
of the Pittsburgh & Castle Shaunon railway. 

The extensive machine shop and pattern house of Dr. I. I. Johnston, 
Columbiana, O., burned tothe ground October 24. Many valuable patterns 
Loss, $8,000 to $10,000, with no 


Loss, $50, 00. 


were lost and much machinery destroyed. 
insurance. 

The National Carbon Works, Cleveland, was damaged by fire October 27 
to the extent of between $30,000 and $40,000. This is the 


largest carbon plant in the world, and for a time it was feared the entire plant 
would be destroyed. 


Insurance, $45,000. 


General Industrial Notes: 

The Enterprise Manufacturing Co., Columbiana, O., inform us that they were 
awarded the highest honors on their Enterprise feed mill at the late Paris Ex- 
position, in the shape of a gold medal. 

The Westinghouse Machine Co., Pittsburgh, report sales of engines for 
October, 1889, up to and including October 21, as follows: 30 juniors, 935 H 
P.; 16 standards, 645 H. P.; total, 76 engines, 4,090 
H. P. Among the prominent buyers may be mentioned the following: Otis 
Iron & Steel Co., Cleveland, O.; G. H. Nichols & Co., New York, N. Y.; Alle- 
gheny County Light Co., Allegheny City, Pa.; Thomas Dolan & Co., Philadel- 
phia, Pa.; Albion Electric Light Co., Albion, N. Y.; Parent Paper Co., Amanda, 
O.; Missouri Electric Light & Power Co., St. Louis, Mo.; Philadelphia & 
Reading R. R. Co., Philadelphia, Pa.; Girolamo Taddei, Rome, Italy; Koefoep 
& Hauberg, Copenhagen, Denmark ; New York Central & Hudson River R. R., 
New York, N. Y. 


30 compounds, 2,510 H. P.; 


Car-whee'!s of Rolled Stee’. 

Norristown, Pa., is soon to have a new industry which marks an important 
development in the manufacture of steel products, and may revolutionize rail- 
road car-wheel construction in this country. The Continental Car-wheel Co. 
has purchased ground for its buildings, and will begin the manufacture of 
rolled street car-wheels. At the present time the car-wheels used for railroad 
rolling stock in this country are made either of chilled iron or of softer 
substances, such as papier mache with a steel tire. There were 600,000 tons of 
charcoal iron manufactured in the United States last year, and of this amount 
For some time past, how- 
ever, the increasing weight of passenger, but especially freight loads which 
the wheels have to bear up, has convinced manufacturers that solid steel 


would have to be used as material. The establishment which is to be set up 


| at Norristown is somewhat experimental, but if rolled steel car-wheels shall 


prove valuable in service, the industry is capable of indefinite expansion, 
owing to the immense demand for railroad cars all through the country. 
[Philadelphia Record. 


American Coke and Coal in Europe. 

The Reading Railroad Co. is reported to be perfecting plans for exporting 
anthracite coal to European markets. Samples have been prepared and will be 
shipped to Antwerp. The high cost of this coal laid down on the continent, it 
is admitted, will prevent any but the wealthier classes from becoming con- 
summers of it. The price, it is said, will range from $8 to $10 per ton. Similar 
action is reported to be contemplated by large coke operators who, it is said, 
anticipate developing some trade in this product with English iron manu- 


facturers. 
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THE BEST MEANS OF REACHING NEW CUSTOMERS. 





In discussing the peculiar sphere of trade papers, the Chicago /ndus/rial 
World says: 

Trade journals, as means of finding out new customers, offer some special 
advantages to business men. These advantages may be classified as follows: 

1. The trade journal represents, to a remarkable degree, a community of 
inter-related and sympathetic interests, bounded by certain industrial limita- 
tions, and is restricted by its specialty to a particular range of inquiry and 
discussion, so that the advertiser is able to determine beforehand, with con- 
siderable certainty, the specific scope of appeal at his service, with its value 
to him as a vehicle of publicity. 

2. The trade journal has for its subscribers and readers an exceptionally 
intelligent class of persons—men, and sometimes women, who have brains as 
well as culture, solid judgment besides education, making them the cream of 
the inhabitants of the land; hence, persons ready to consider, in the right 
spirit, fresh ideas, new projects, original inventions, useful improvements and 
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radical innovations. 

3. The trade journal,in possessing such subscribers and readers, has 
patrons with a superior measure of purchasing power; for it isa demonstrated 
fact that, in this country of equal political rights and of equal opportunities, 
the great bulk of the wealth is in the hands of intelligence—ignorance and 
poverty going together—a fact set forth with emphasis, and made manifest to 
the eye by a statigraphic map, in the census report of 1870. 

4. The trade journal, on account of its special field of service, sometimes 
furnishes a direct approach to capable purchasers, nearly every one of whom 
may stand in need of the article advertised, which would be much cheaper and 
far more effective than any appeal to an indiscriminate mass of readers such 
as that represented by a daily newspaper. 

5. The trade journal, particularly of the highest grade, often obtains a 
reputation as an advertising medium so peculiarly its own, that outside par- 
ties get in the habit of resorting to its pages, as occasion may suggest, in order to 
keep posted about the introduction of new things, or to ascertain if there is 
any recent improvement which could be used with advantage in their business. 
No daily print could be depended on to supply that sort of information. 

6. The trade journal is not ephemeral, like the daily sheet, which is rarely 
preserved beyond the date of its issue, and which is difficult to find twenty- 
four hours afterward, in the offices of its patrons. Indeed, the trade journal 
is filed for further reference by some of its subscribers with as much care and 
regularity as a receipted bill; hence, an advertisement which, in any daily 
paper, would have ceased to do service, may attract attention again at some 
accidental moment, and become the adventitious means of an order. 

7. The trade journal commonly prints in each edition a classified list of 
advertisements and an alphabetical index to advertisers, thus supplying easy 
access to every essential detail, and saving the interested eye from a painful 
search through page after page for any business announcement of the desired 
sort. 
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Enterprise Feed Grinder. 


The only mill that will mix 
and grind small grain with ear- 
corn and grind both successfully 
at the same time. 


The Grinding plates are of new 
design and made of special hard 
metal. Being reversible they will 
last longer than on other mills. 

We were awarded (gold medal) 
the highest honors on the Enterprise 
mill at the late Paris Exposition. 


Write for circulars and prices. 





Address 


ENTERPRISE MANUF’G CO., 


49 Main street, Columbiana, Ohio. 


DO NOT HESITATE 


Blank Books. 





To write us for estimates on any kind of Printing or 


We make a specialty of 


Fine Catalogue Work. 


Koos inting Gling he 


CLAIR AND WOOD STs., 


We can save you money, 


COR. ST. 


CLEVELAND, OHIO. 


THE BOSS 


TWO SPEED 


Boring Machine. 


NO CARPENTER SHOULD BE WITHOUT THIS 
TOOL. 


J. H. Osborne & 


UNION CITY, Ind. 
A LIBERAL DISCOUNT TO THE 


82° Write for Circulars and Price List. 


Co., 


TRADE. 








JAMES P. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 


Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, 
Nail Plates, etc. Will contract to completely. erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants as above. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 


“ SEATON HEADER” 


This cut represents our 





Bolt and Rivet Header, 
—FOR— 


BRIDGE, SHIP AND CAR BUILDERS 


RAILRO4D SHOPS, ETC. 


We also build Headers for other Special 
Work, such as 


Machine, Carriage and Track Bolts and Rivets, 
Also an Upsetter for Bridge Work. Cata- 


logue, Prices and References sent 
on Application. 


Seaton Mfg. Co., 


CLEVELAND, O. 








Sebastian, May & Co.'s Improved Screw Cutting 


roor aN PowER | ATHES ie $8¢ 


Sa 


ose 


50 
ee 
OU 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application 


164 West Second St., CINCINNATI. O. - 




















Boynton’s Adjustable 
; Alli igator Wrench. 









Quick and handy inadjustmeut. Invaluable for work in close coils and corners that cannot 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 


CAMPBELL PRINTING PRESS & MFC CO. 


| 
| 60 William St., New York. 3 





5 earborn St., Chicago. 





Steam Sewer Pipe Presses. 


DRY PANS FOR GRINDING CLAY, 
WET PANS FOR TEMPERING CLAY. 


Improved Pug-mills, with adjustable Cast 
Iron Ends, J. Smith’s Patent 


Press Feeders. 


) KILN CRANES and SPECIAL CASTINGS, 


Complete Sewer Pipe and Brick Yard Machinery Outfits. 
BaF Write for Prices STEVENSON & CO., WELLSVILLE, OHIO. 
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ELECTRIC 
Gasoline ax Oil Torches 





FOR USE IN 


Foundries, Shops, Factories, 
And for Out-Door Use. 


Not affected by wind or rain, producing a 
large, briiliant, white flame, and light- 
ing for one cent per hour. 


The Schneider & Trenkamp Co. 


CLEVELAND, O. 


A FULL LINE, 


LOW PRICES. 


Planing, Matching, Molding, Ten— 
oning, Mortising, Boring, 
Shaping, Carv- 
ing, Etc. 


COMPLETE QUTFITS. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


—THE— 


Caldwell Sash Balance 


Is a Simple, Compact and Durable Device, Superior to all 
Other Methods for 


Balancing Window Sash. 


It is cheap, easily applied, and gives perfect satisfaction. 
Adapted o old and new windows, and does not require 
box frames. Does not get out of order and 
is a PERMANENT FIXTURE. 











Send for Catalogue and Full Particulars to 


CALDWELL MANUF’G CO., 


291 State St., Rochester, N. Y. 








THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 





ALSO 
Heating and Ventilating Engineers 


Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


&@-Send for catalogue and discounts. 
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Detroit - Sight-Feed 


LUBRICATORS. 


Gates and Seibert pat’s) 
Are pronounced the best 
by more than 40,000 

sers. 
Simple in operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 
ble persons. 

vat | woul not takeffive 
times the cost of my 
* Lubricator ifI could not 
get another,’’ is the 
statement often made 
by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co., 


Mich., U. S. A 





164 Griswold Street 


Detroit, 





ESTABLISHED 1554 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st 
Factories on Columbus, Winter and Leon 
ird streets 


Cleveland, O., U. S. A. 


| 
| 





BUNDY RADIATORS 
Steam and Hot Water. 


10,000 pleased parties using an aggregate 
of over 12,600,000 square feet of Bundy 
Radiators attest to their superiority. 





IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for 
their opinion. 


Send for catalogue with new designs of 
Arabesque Radiators for Oriental, Moor- 
ish and other Queen Anne rooms. 





A. GRIFFING IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. YA 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


BURGLAR ALARM DOOR KNOBS 


—— AND —— 


Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 





Grand Arcade. Cleveland. 0. 


PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers, 


High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting 
a Specialty. Jobbing promptly attended to. ®@ Telephone 2260. 


119? Water St. - - CLEVELAND O. 


@@” Agents Wanted 








Annual 





JUSTICE’S IMPROVED 


“Dead Stroke” Power Hammer, 


Made in 5 sizes. 15 th. to 250 Th. Ram. 
Unequalled for die work and 
General Forging. 


Philip §. Justice & Co., Philadelphia, Pa. 
Williams, White 


&CcoO., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 


= Punch and Shears, 


THE IMPROVED 


Justice Spring Hammer. 
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Important to MERCHANTS, MANU- 
FACTURERS’ AGENTS and others 








engaged in trade with the AUS- 
—eee 


TRALASIAN COLONIES. 





SYDNEY 


Trade Review & Prices Current. 


The oldest and only recognized com- 
mercial journal in N. S$. W 


Has a Large and Increasing Circula- 


| tion throughout the COLONIES and 
offers to the above THE 


MOST 
JUDICIOUS ADVERTISING MEDIUM. 


Published at the Offices: 


CHAMBER OF COMMERCE, 


Sydney, N. S. W. 
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SwvyEESI" <&z cLAREK co., 


Wiarion. 


Ina. 


Manufacturers of i REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Aiso manufacturers of Curry-Combs, Hardware and Saddlery 
sa@eWrite for Price List and Catalogue. 





IRON AND STEEL MARKETS. 


PIC IRON. 


CLEVELAND (f. o. b. cars, four months): 
Bessemer, $19 00@19 50; No. 1 Foundry, 
$18 15@18 65; No. 2 Foundry, $17 (§@17 65; No. 
1 Gray Forge, red short, $1665@17 25; No. 2 
Gray Forge, neutral, $1615@1665; No. 1 
American Scotch, $19 40@20 05 ; No.2 American 


Scotch, $15 40@19 05. 


CHICAGO (reported by Rogers, Brown & Co 
COKE AND Bitrumrnous—Southern No. 1 
Foundry, $16 75@17 00; Southern No.2 Foun- 
dry, $16 25@16 50; Southern No. 3 Foundry, 
$15 50@15 75; Southern No. 1 Softe: er, $16 2s@ 
16 50; Southern No. 2 Softener, $15 25@15 50 
Southern Gray Forge, $15 25(@15 $0; Southe rn 
Mottled, $14 so@15 co; Ohio, Jackson Co. Sil 
veries No. 1 $18 cof@00 00; Ohio Jackson Co. 
Silveries No. 2, $17 oof@00 00; Hocking Valley 
Silveries No. 1, $17 75(@18 00; Hocking Valley 
Silveries No. 2, $16 75@17 00; Norton Kentucky 
Silveries No. 1, $17 75@co0 00; Norton Kentucky 
Silveries No. 2, 75(@00 00; Ohio Strong Soft- 


S16 


eners No. 1, $18 25@1850; Ohio Strong Soft- 
eners No. 2, $17 25@1750; Hamilton, Hanging 
Rock, all ore No. 1, 18 25@18 25; Hamilton 


Hanging Rock, all ore No. 2 17 25(@17 50. LAKE 
SUPERIOR AND SOUTHERN CHARCUAL FOUNDRY 
—Lake Superior Charcoal Nos. 1 & 2, $19 00@ 


1950; Alabama Charcoal Nos. 1 & 2, $22 00 
2300; Tennessee Charcoal No. 1, $18 5so(@19 00 ; 
Tennessee Charcoal No. 2, $17 5:@18 00. MAL- 


LEABLE AND CAR WHEEL— Lake Superior Char- 
coal Nos. 1 106, $19 0c0f(@20 00; Southern Ala- 
bama Nos. 1 to 6, $22 00/@24 co; Tennessee Nos. 
I 10 6, $18 so(aig so; Hanging Rock Warm Blast 
Nos. 1 to 6, $22 00@24 00; Hanging Rock Cold 
Blast Nos. 1 to 6, $26 0cof@280 ; Southern Cold 
Blast Nos. 1 to 6, 26 00f4 26 50 


CINCINNATI 
Co. Hot BLAST FOUNDRY- 
ernCoke No. 1, $16 25@16 75 
Coke No. 2, $15 75@16 25: ‘Ohio and Southern 
Coke No. 3, $15 25@15 50; Ohio Soft Stone Coal 

. 1, $17 00@17 Ohio Soft Stone Coal No. 2, 
$16 00@16 50 ; Hanging Rock Charcoal No. 1, 
$20 00@22 00; Hanging Rock Charcoal No. 2, 
$19 00@21 50; Tennessee and Alabamba Char- 
coal No. 1, $18 oo@1850; Tennessee and Ala- 
bama Charcoal No. 2, $17 00@1750. FORGE— 
Strong Neutral Coke, $15 25@1550; Mottled 
Neutral Coke, $14 50@14 75; Cold Short Coke, 
$15 0e@oo 00 CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $20 00@2!1 oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.)}: Southern Coke No. 1 Foundry (new 
classification), $15 50@1600; Southern Coke 
No. 2 Foundry (new classification), $15 00@ 
1550; Southern Coke No. 3 Foundry (new 
classification), $14 50@15 00; Grey Forge, 
$14 co@14 25; White and Mottled, different 
grades, $13 50@1375; Silver Grey, different 
grades, $14 25@15 25; Southern Charcoal No. 1 
Foundry, $17 00@17 50; Southern Charcoal No. 
1 Mill, $15 50@16 00; Southern Car Wheel, 
Standard biands, $22 50@23 50; Southern Car 


reported by Rogers, Brown & 
Ohio and South- 
; Ohioand Southern 


50 


Wheel, other brands, $18 75@21 25; Hanging 
Rock Coke No. 1 Foundry, $16 25@16 75 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $21 25@ 


2175; Hanging Rock Cold Blast, $21 50@23 50; 
Hanging Rock Warm Blast, $00 o0o@oo oo. 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hor BLast FounpRy—Southern coke No. 1, 
$16 00@16 50 ; Southern coke No. 2, $15 50@I15 75; 
Southern coke No. 3, $15 25@15 50; Mahoning 
Valley (Lake ore mixtures), $19 o0o@19 50; 
Southern charcoal, No. 1, $18 00@18 50; South- 
ern charcoal, No 2, $17 50@1800; Missouri 
charcoal, No. 1, $19 o0@19 50; Missouri char- 
coal,No. 2, $18 50@19 00. FORGE—Neutral coke, 
$15 co@15 25; Cold short, $15 co@15 25; Mot- 
tled, $14 o0@14 50. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $23 00@ 
2375; Southern (other brands), $19 oo@19 50; 
Lake Superior, $22 00@22 so. 


Str. Louis (reported by Rogers, Meacham & 
Shields): Hor Bi ae COKE AND CHARCOAL— 
Southern Coke No. $16 50@17 00; Southern 
Coke No. 2, $16 25@16 50; Southern Coke No. 2 
$oo 00@15 75; Southern Grey Lari $oo c0o@ 
15 753 Southe rn Charcoal No. $18 50@I19g 00 ; 
Southern Charcoal No. 2, $17 50@18 00 ; Missouri 
Charcoal No. 1, $18 00@I8 50 ; Missouri Charcoal 
No. 2, $17 eat 50; Ohio Softeners, $18 50@ 
2000. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $2! 50@22 50; Southern, $19 00@ 
2400. CONNELLSVILLE COKE—East St. Louis, 
$5 00; St. Louis, $5 15. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $19 co@oo oo; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $18 oo 
00 00; Mahoning V alle y Softeners No. 1, $19 25 
@0o 00; Mahoning \ valley Softeners No. 2,§ 8 25 
(@oo 00; Niagara No. 1, $19 oo@o00 00; Niagara 
No. 2, $18 oo@oo 00; Niagara No. 3, $17 25 @oo 00; 
Jackson County Softners No. 1, $19 00(@#00 00; 
Jackson County Sottners No. 2, $18 oc(@#oo oo: 


Lake Superior Charcoal, $20 50@@00 00; Ten- 
nessee Charcoal, $19 502000; Alabama Car 
Wheel, $25 00 25 25; Hanging Rock Charcoal, 


$24 00(@00 Oo. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake peperser Charcoal, all Numbers, 
$20 00/20 50; Lake Superior Charcoal, Bessemer, 
$20 50@21 00; Lake Superior Coke, all Ore 
$19 75@20 25; Lake Superior Coke, Cinder 
Mixed, $18 25@18 75 Standard Ohio Black 
Band, $19 75@20 25; Southern No. 1, $18 25@ 
1850; Southern Gray Forge, $16 25@1650; 
Southern Silvery, $16 50@17 00; Jackson County 
(Ohio) Silvery, $19 25@19 75 ; Old Wheels, $19 oo 
@i19 75; Old Iron Rails, 25 50@26 oo. 


PITTSBURGH (reported by A. H. Childs): 
No. I Rouacsy, $18 so@18 75; No. 2 Foundry, 
$17 50@17 75; Grey Forge, $16 75@17 00; White 


and Mottled, $15 50@15 75; Warm Blast Char- 
coal, $18 00@22 00; Cold Blast Charcoal, $24 00 
@28 oo ; Bessemer, $20 00@21 oo. 





MERCHANT IRON AND STEEL. 
Flat Bar. 
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Fe BUG 14-16 BY DIOS. TT WME TBs ccescoscesesseceacsese 275 
¥% and 11-16 by & to 3-16 in..... 





¥% and 11-16 by Nos. 11 and 12. «+63 OF 
PE GUNG O16 DY FG £0 3°16 18, ceccscssiarccsecccssscccess 3 25 
¥g and 9-16 by NOS. 11 ANd 12... ceeeeeeeeeeeeees 3 30 


SE Dy 36 tO 3-16 I21.......cccccsarssoess 
\% by Nos. 11 and 12 





Wagon Box Iron. 


% inch, beveled edge, by Nos. 11 and 12...... 275 

% inch, ' “ 13 and 14. 3 05 

% inch, “ "s ae Il and 12.. 3 05 

% inch, « " ts 13 and I4...... 3 25 
Sheet Iron. 

No. 10 to 14 2 60 

Oo. 15 tO 37... 

No. 18 to 21 

No. 22 to 24 

No. 25 to 26 

OS ee 

NUK: MEE ghatadngeauabsnennnnaies bdavanaabecaaetesaiarenaoutant 


Iron Boiler Plates. 


Tank, 4% inch and heavi ier 
C No. 1, eS 





CHNo.! ” “ 
CH Flange, ‘‘ sh 
Extra Flange, as 
Solid Fire Box, se 












TEIEIE cn cdunkaiass Uda kandubaastanbiasskeak Us dunaad-astsansnan 2 65 
6 a a a 3 05 
yg ere 3 30 
Marine Flange.. .--3 80 
ERM EE va is cackagesssacadsaheknibanssantenasadecasasbhssseonts 4 45 
Above includes plates 90 inches wide. 
10 GAD OG 208. TNs sc.0kcsns scesanacanancnsees gc Ib extra 
96 to 100 in. wide.. me ey 
100 to 104 in. wide. 1c : 
SORES PUREE MAINE: scons socacasiacensausssasnasonasnis special 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ibs 
SRO SF Fee. BRIE vc is ccneacicccedcannsctscde cicsusvcesed 09 
iO TOR aaa a cea haachaonniins 
7-16 to % and 2% to 3in 
OES, Rae 
% ‘to ea ete a 103 
Me OS AON sss acayinksnsss seagsabsdskadaasabsaaondantesseaseaasas 11% 


\¥% tog-32 and 6%to7in * 
TY, ERASE BRERA EE ARR AOE SE RRS ay nace 














CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, 


Steel Street Rails, Steel O 


Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Bessemer and O. H. Steel. 









ct. Ib 

PEACE so sricest sede oractescauvuvscnsenes base price, 02% 

Bis siénciasiss 02% 

——- veo ‘ 03% 

Sleigh Shoe. deewsasees ' 02% 
MN EE vesvsne cng sutnncsccdnesesisveneaies 03 
Cutter Shoes, tapered and burr. 03 

English Tool Steel. 

SMA Bc cscceastasusuberesictassceckatae acaieasnes nscvexsessnd 16¢ 

PRO IIN IE. audtncisicnsscnssvedousansvensseees .. 16¢ 

"s RE rcavissexcsconcocscvonscsdessncosess 36¢ 


Burden Boiler Rivets. 
4, %, 11-16and % inches diametet............... 
Bridge %, %, 11-16 and ¥% inch diam 


SCRAP IRON AND OLD METAL. 




















NET TONS 
No. 1 R. R. wrought SCrap...........:.sceeeeeee ae 50 
No. 1 wrought scrap.......... - Ig 00 
No. 1 Machine cast scrap.. 13 00 
Pipes and Flues (clean)..... . 23 00 
Iron axles....... eicabiath bekkehshiscamiewkins sa eeehve 24 00 
BES RO oc cecatncncvashsSesexcus esa costssietese 14 50 
Wrought turning (free from cast). 13 00 
SE PIE Ea ceercccenceenopnstnaretsses covers - 9 CO 
Uncut wrought iron boilers.................... 12 00 
ee re ree 13 00 
TSPRte BaP Sse iscccsegsesssss- ; 


Pipes and flues (Clean 
a Sa ae 









Hoop and band iron 9 50 
BRGCE OG ve cccsesas sei: . 8 00 
Wrought drillings re fmerer II 00 
SE EOIN soc asc gasesbe van <scncsasxsesserserconaer= 9 50 
Gross Tons 
Re INO, Is cni sinc acess co vmastisevaascesaseeneedes 24 00 
Old steel rails.... 18 00 
ON a oo viciccacéseescens'caswaeesecnsesenseucens 17 00 
Old copper............. #8 to 
REO, Fee Pe icsacnoccacesesscassenses II 
Heavy yellow brass 84 
Light yellow brass 6 
Scrap Zinc....... 
TOR LOKG.<.0- - 
MR a ain ceravns puesesaeverscos séssecunnsanas ase 3% 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig [ron. 


Rooms 716. 717, 718, 719 Perry-Payne Bld’g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & C0., 


Commission Dealers in 


irom = Ores. 


GOGEBIC AND MENOM- 
DISTRICTS, 


FROM MARQUETTE, 
INEE 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


Tron Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


CONDIT, FULLER & €0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 








Pickands, Mather & Co., 
IRON ORE .- .- 


— AND— 

Pic IRON 

Corner Bank and Superior Streets, 
CLEVELAND, O. 





H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 








H. N. HILL & CO. 
Iron and Steel. 


REPRESENTING 
LINDEN STEEL CoO., L’t’d. Steel Plate, 
Cold Condensed Shafting and Bar Steel ot 
all kinds. 
COBB & DREW. Norway Iron Rivets. 
READING BOLT & NUT WORKS. 
Bridge and Ship Rivets. 
TYLER STEEL TUBE CO. Steel 
Boiler Tubes. Locomotive Tubes 
cialty. 


813 PERRY-PAYNE BUILDING, 


CLEVELAND, OHIO. 


PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
TAS. PATTERSON, Sales Agent 


Boiler 


and Iron 
a spe- 











$80 will buy the best No. 1 band saw in the 
world 

$100 will buy our new No. 2 band saw. 

$185 will buy our new patent band re-saw 
ing machine. 

$100 will buy the best No.1 automatic rip 
sawing machine. W eatherboarding attach 
ment included, and one 12-inch rip saw. 

$125 our new No. 2 complete as above. 

For further particulars address 


STANDARD MFC. CO., 


118-140 Main St., Edinburg, Ind. 


E.E, CARVIN & CO,, 













Pus jospuly [JB 40fs][oo) jet th. 
vul j 





UNIVERSAL MILLING 


Gear and Rack Cutting, Milling and 
Index Drilling to Order. 


Laight & Canal Sts., NEW YORK. 


LABORATORY 


—— oF —— 


CHEMISTRY - AND - PHYSICS. 


Tests of Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 


New Albany, Indiana. 











> 











"THe Tron ‘PRADE sinnhdantas 








Anvils. ; 

AMETICAR.....0.00000 tausonseesedesecvassiutwensececen 8 Ib 9@10 

WF EON ns vin vecnne seccamesapeb cieaebessaedesvibencsensses 8 Iho’ 
Bellows 

’ PEERS iss eve vcesnaptes dis 40 

Blacksmiths Bullock’s.... dis 50&10 

PONE iiss j s0seciccsesenes mudeiane saness dis 40@40& 10 

eG sii si cccciavisecsunieatinneeien sin seis 408&10@50 
Belting. 

Boston Belting Co’s standard..... .dis 7o@70& 5 

“ extra........ dis 60&5@6o& 10 

355 ai Be WD Recdenceesisscosccscesend is 55 

Hoyt’s Short Lap... -dis 45 





Cleveland Rubber Co. ‘extra standard ‘dis 60& 10 
Shultz Raw Hide Leather Belting, single, 


tyndns ocemsentstepmeitiontesbeatintaaenitboiabnniiiaeossesil dis 35&5 
Shultz Raw Hide Leather Belting, double, 

MAE LAPWE OCD case seccsvcuvesesuscossssone dis 35&5 
StARGNrd, GR CANMOG oc. cccsecesecssexesens dis 55@60 


Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 


B. F. Sturtevant’s 
Boston Blower Co., 









PRUE IE NG cosaviccsceesssasnacdesesascresstvetievsewnsencecta 
sskesaccteneeveewes dudeneistesedsehaeapliscensTsecpecess ty EOE EEO NE 
Chalk. 

White ........ ped 2 ..® gross 50 

White Crayon - 8 gross 12@12% dis 10 

NIE oss SaccicuctuacaaeKoxesas povascuracan bpumed saaktetaasvenel dis 70 

po) Se eugaudektapeantdsee ross oe pounsst: Ketone dis 85 
Chucks. 

Cushman’ s4jJaw eeeotent duoeksdesensense dis 45 

Combination.. ..dis 40 









= Geared Scroll.......... 
2 Jaw Brass Workers. pane 
Drill 


a ee dis 35 

Wescott’ s Scroll Combination... dis 30 
ndependent dis 40 

= Little Grant Drill. dis 30 
Horton’s Universal & Ind..... ...dis 40 
National Combination....... dis 40 
Sweetland " dis 40 
Skinner - eee dis 40 
ui: Independent....... ..dis 40 
Almond Drill.......ccccccce «dis 25 
Morse ar ea dis 15 


i ae eee ene Pe cangeedahsaiaed 


Cutters and Sasa, 










CIPO IE iss ok cscccdniscbcak asscnueaeseetiaun 

Pratt & \shentaonioe : 

Standard... es 

Brown & Sharpe, “Milling ‘Cutters... dis 15 
Gear Cutters............ soreGiS 15 
Crowbars. 

Cast Steel oc. icccsisescics Mapnidicenscadasascanstiaseoail 2S 
Iron, steel points.............000 chapecadoasech Bb 33¢ 
Drill and Drill Stocks. 

EAE MMs sn cetoncsncancancdatenmnteasiaas dis so&10 

Morse Taper and Straight shank to 

Bi sacneckusccthcisnsscarcslececamiienion snbaeciectl dis 50&10 
Morse Taper and Straight shank Larger 

than ee eceseenseuns sucospaaneiokantsuteocsuneoueasnnee dis 25 
BR. i aiisiscte ceccanss vrcacatcccitcsmecaceennae dis 25 
Standard... dis 50&10 
Cleveland.......... dis 50&10 
Maneer’s bench... TER «Gis 50&25 
MII OGG: vas sancccvacacacascekscecisnaneninen dis 50&10 


Emery. 


46 gr. 150. gr. 













4.¢ - ec ae 
4%c S%C 2c 
. 4yac 534c 2 
1olcans,1ioincase 6 c¢ 64%c s £ 
10 cans,lessthan 
BO. csp cssncdcacsavecters 10 c Io ¢ 7c 
Emery Cloth and Paper. 

Barder, Adamson & Co........00.cssesesees dis 40@46 
Be i I ovceicca nneicsncasvensensscaossenedasag dis 40@46 
Emery Wheels. 

PREG aco rsscnnaccosnncecsscacnccangnasesctanspicaed te 50@60 
Norton’s.. Ae ... Gis 55@60 
OS eee -is 55@6o 
et SRRIDD- .- dacencaccunivenaeseryhaveceencessarae™ dis 60 
Sterling......cercorcersossrrrecccssscsrcescosevensces cesses dis 60 
Vulcanite.... dis 15@20 
ONE SE nay ee dis 10 
DIOTE AMICON occ 0000: eco cescecencsonens oesnei ee ae 
Crystal............. dis 65@70 
INE sii. \< 05 cscuse sceconesstec tanabaananmabn naasanaucnan’ is 60 
Files. 

Nicholson sa RReaanun ababenNNRaGasah dis 60& 10@60& 10& 10 

Es Diuscsesnsnicansesacinancacesnaesataearl dis 25 
Kearney & Foot....... . dis 60& 10@60& 10& 10 
Black Diamond......... ..dis Co. 
OS eee 


Disston’s.... 


SOMURCTE, << <cscescpasuiseanasensases 


Atha TOUT 1IGE, TAT. ES,. Tey ccecnsessnceseonsencnse’ dis 50 
Heavy hammers and sledges under 5 Ibs. 18c 
over 5 Ibs 14¢c, new list. 


Jack Screws, 
PUR ete Ee, Tae ri naas sacsacstacisddsiacannaancia dis 70 
Nuts and Washers. 
Size of bolt inches xh s- 6% %&**% XK 1 





5% 4% 4 3% 3% 

15% 11% 8% é a ee 

9 4% 4% 4% 

In lots less than “it ibs, ¥ " pe ¥ec.,1Ib 


boxes add Ic to list. 
Nails (wire.) 


WAGE Fea 6, FOR essscccscessstscscasasscasentend dis 70 &10 
Standard Penny Nails, ® Bkeg card rate 
OM, 5. sicach skies $2.30 
Less than car lots$2.40 
Oilers. 
SE TN UR cnciccecaccannnectanshanansacceasanasnaaaad dis 60 


PE GEG BUN SIE ivocisascicsusdechtdaacetshsnnssass dis 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.00; 






BED OO AO MOG ox nscodchancdionstonns dis 10@10&10 
Packing, Steam. 

Boston Belting Co......0rcsccsccccssceccccssssencoses dis 60 

American Packing Hemp asendecnssnesesess ¥ eer 

eee ee ee rr 14 

Italian Packing SG penvsannnponacneas * Dis 14 

PPUMIORSO PUBCON .0.00cccrcessvescoccsencascecsoossenss % Ih4o 


Morrison’s ‘ 
Square Flax ‘ 
Sheet Rubber...........ccccoose 

Excelsior Rubber............ .. 


vig 





Picks. 
Railroads, oe Eee $12 dis 60 
BO F Dihisvissinnsese eesntanes seeee$13 dis 60 
Pulleys. 
Eton Pulleys, Walker 1,186... .cccisssssssvsesss 
PERRET PULLS YB. icccceiccsccscéssssie wees 
SERPS PU MILF EI vais cccienveewnccesuvetevens ess 
Rivets. 
Iron, Thousand, list November 17, 


Iron, Ordinary, Cooper’s Block and Carriage 
list November i Ben “A 


CGT a5 exccosesanccvesvepiséons 
Rope. 
Manilla, % inch and over... 











SIGNS, 56 TCH AB OWES ci scviscnesecvesceseceses 
Sand Paper. 


dis 40@40&10 
dis 40@40&10 








is 25 


Saw Gunngeen Disston’s 
PCRS SE ING as oe ves esin pcan nerenseiacess dis 50 
se Mill, Mulay = Drag Saws..dis 40&10 
Wood Saws.. 
Silver Steel Diamond 
Cross-cut Saws... 
Dexter Cross-cuts.. 





” Diamond 

* Tuttle Tooth Cross-cuts..dis 25c “ 

3 One-man Cross-cuts......... aisgee “ 
No.1 Handles pe lviersneewevedastosned dis 23¢ per pair 
eT eeeteeneen «dis 16¢ 


Excelsior Saw Tools.. 
Perfection 
Detroit Saw Works, 


“ “ “ 





Screws. 
Wood Screws—List Jan 27, wea 
ee MND LMRNEE  <- ac us cacenverdansicausacacsaeeanatale dis 50 
Round head iron.. i 
Flat head brass... 
Round head brass.. 
Square Cap........... 
Hexagon Cap... 
3 | ees 






Machine, round head, iron 
Bench and hand— 

BN Oe CR orion cccesececosntcacee 

Coach, patent gimlet point 


Shovels and Spades. 


ana h Gaatadaibecasahseaanatuusenuese® 








Taps. 
Cards, Hand and Nut to2 in 
Carpenters’ “ 
Morse J oe “ “ec 
Pratt & Whitney a ** new list dis Io 


Machine Screw TA pe... ..cceimsececsscosessosscexesQl le SS 















Pipe Taps to 2% in es ...dis 70 
Stay Bolt Taps........... is 25 
Stove Bolt Taps.......... dis 50 
RU NOUR ois cs csscud: ccassasanavadenssxeainabtaseiand dis 40 
Twine, a6 |B 
No. 12, Flax Twine, % ant ee aaj} ..coniee 
No. 18 " Yy and -- 18c@28e 
No. 36 < “  Y¥and % ¢  ,..16C@27¢ 
2-Ply Hemp, %8 & &% It Balls (Spring Twine) 114c 
3Ply “* MINEO oa cexoipnapioneaessacnesss 12@12\4c 
3Ply ‘“ ay; i) Balls.. + 
Cotton Wrapping, 5 Balis to tb. 
Vises. 
RIMRIIIING 5. 205 cna ducnsakanndanconderwntaniaibaciel dis 60 
Parket’s......cccc+- ---dis 20@25 
Prentiss... dis 20 


Stephen's dis 25@30 
Barrett’s......... dis 30 
Miller’s Falls.. dis ao 
eS ol i dis 10GI15 
eS Ce dis 30 
Maneer’s machinist....+.ccsececscesesesvsesere dis 50&10 
Wire. 

New List, Jan. 18, 1884 

SONS BBO CORDEOR vines sincveasenciserisicentacnes dis 20@25 


Bright and annealed, Nos. 0@18...dis 7o&10@75 

“ “ Nos. 19@26..dis 75@7s5& 5 
Nos. 27@36..dis 75& 10k 5 
Coppered Nos. o to 18, market list..dis 70o@70& 5 


“ “ 


Galvanized Nos.oto18 ‘“ OO csparenca dis 65&5 
Tinned market Nos. 0 to 18...........66 cesses dis 67% 
aE EEN ncn coh cucu aes as sh pickenssd see sscanesniecansatl dis 50 
Tinned Broom Wire..............00. dis 70&5@70&10 
Annealed Fence, Nos. 8 and 9.......... .eceeeeee dis 75 
Annealed Grape, NOS. 10 tO 14..........:sesse2++ dis 75 
Stub’s Steel Wire regular............ $6.00@ dis 30 
Wrenches. 

Coe’s genuine, cash in ten days............... dis 50 
RRO Oy SURGE cons nnsacenssseccntcacee cancanssd dis 7o&10 
Agricultural 





MINOR Conccostesanannksnancesscenasacs dis 55&10, & 3 
Bemis & Call's Combination 
Donohue’s Engineers. camnees 3 ‘ 
Lamson & Sessions Enginee ers. canine amaniad dis 60 
Billings & Spencer’s Drop Forged 
William’s 

Alligator a 






TROWBRIDGE 
BOILER 


CLEANER. 


Using no Chemic- 
E— als—nothing but 
Potatoes. 






The only Sure 
Remover and Pre- 
ventative of Scale 
in Boilers 

Address, 


H. T. Sackett 
& Co., 
FOND DU LAC, 
wis. 


.-dis 40@40&10 | 


43 





Webster, Camp Be Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Hoisting Machinery. Geared 
or Direct Acting. for round o 
flat rope. 


Wire Rope Haulage 
Machinery, 
(Endless or Tail Rope 
Systems. 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves. 
Cazges, Buckets, Etc. 
134 N. Main St., AKRON, OFIO. 





®@ Send for Catalogue D. 








«dis 408&10 | 


“SPECIAL STAMPERS OF SHEET METALS.” 


We do Stamping and Pressing of Sheet Metals for 
‘1 Classes of Work. Also Tinning. Galv»nizing 
nd Japanning. Also sole manufacturers of 


Seamless Steel Buckets. 


Ask your dealer for the Avery Patent Seamles3 
Stee H'ev Bucket. THE AVERY STAMPING CO., 
Successors to The Avery Elevator Bucket Cu 
Cleveland, 0.,U. S.A. 


CAILDWELL PATENT. H. W. Caldwell, 131 W. Washington st., Chicago, 
Ill., General Agent. 


IMPROVED 


Unique Automatic 
Steam Sight-Feed 


LUBRICATORS. 


Indorsed by Leading Engine Builders. 


Manufactured under strong patents, the va- 
lidity of which is acknowledged. 

For Illustrated Pamphlet and Price List fully 
describing above, address 


| UNIQUE LUBRICATOR CO., 
Lubricator for 


. Mansfield, Ohio. 
Traction, Portable 
and all other small | Active Agents Wanted. Special inducements 


engines, pumps, &c. 
Single Gaamention. offered Dealers and Jobbers. 








rw: 





i 
\ 
f 
2 





Lubricator for Station- 
ary Engines. 
Double Connection 











THIS SPACE IS TAKEN BY 


SMart & SixIi1.E:. 


MANUFACTURERS OF 


IRON PLANERS. 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all wage. to 


SMITH & SILKE, 


N. E. Cor. 8th aa Lock, CINCINNATI. © 





CLEVELAND FOUNDRY. 
Castingses 


For Machinery and Rolling Mills. 
CAR WHEELS 
All sizes and kinds, with and without Axles. = 


Chilled Faced R. R. Frogs 
ST. RAILROAD TURNOUTS,. 
Nos. 9, 11 and 13 








FROM {1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 


Winter street. } BOWLER & CO. 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


IL E L this steel now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for cirulars and prices to 
Chester Steel Castings Co., 
WORKS: ’ OFFICE : 
CHESTER, PA.{ 407 LIBRARY ST., PHILADELPHIA, PA. 


LEADER STEEL BARROW, NO. 6. 








B® Write for Catalogue of all styles of Steel and Wood Barrows, Hand Cartsand Ware 


house Trucks. LANSING WHEELBARROW CO. 





LANSING, MICH, 
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HARDWARE MARKET. 


Augers and Bits. 


ommon augers ana pits 

GREN Os ccsvcicwsn iusveesvneosneeseces 
Cook's Douglass Mfg. Co 
Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 

on  * See ae weve Gis 25@35&5 











Hollow Augers, [yeS’..........csesereseeseee dis 25&10 
Hollow Augers, Bonney’s Adjust. ® 
Ry BUI dors sssuccncnsieseshdusucsusiepieansnven .dis 40&10 
Hollow Augers, Stearns’ Adjust. ® 
NE, , Biss wnesauqucesayaesensnososeyatorenmpensyired dis 20&10 
Gimlet bits,*common. ..per gross $2 75@3 25 
Standard Bit Stock Drills..........--..di8 50&10&5 | 
Ship AUZex#s....cccrcccrcsscrecereed dis ‘15&10@15& 10&5 
' Axes. 
Makers’ and Special Brands— 
First Quality..........cccsccormscesseves Pdox. $6 25@6 75 
OECTS....s0000000 a ere inate $5 75@6 00 
Full polished............ os 900 .-$8 25 
, Bolts. 
Cast iron barrel bolts red inbisebssvou dis 7o@70&10 
Cast iron shutter bolts, etc........... dis 70@70&10 
Cast iron Chain bolts...........ssse0e eeeeeeees dis 65&10 


Ives’ patent door bolt......». 


Wrought iron barrel bolts............ dis 70@70&10 













Wrought iron square bolts........... dis 70@70&10 
Wrought shutter bolts......... cece: dis 60&10 
Sargent’s list 
Carriage, common, new list .............. is 75&7%4 
Tire, common, NEW LiSt...........ceceeeeeeseeeeeees dis 70 

Carriage and tire, Philadelphia pat- 
RN ars scxenedeshecunesés txtvinSesucesb4iapepeactinsl dis 75&10 
Stove bolts........ dis 62% 
nd cadadendsvenseordessd xi canueeticudaatiel dis 60&5 
.- dis 75& 10@8o 
dis 75&10&80 

Buckets, Elevator. 
coded Vevened onedcngessincecssedevedunpassevenasscessseaesses dis 50&10 
Butts. 
Wrought Drass............ccccccccccesreereeseceeeennes dis 80 
Cast brass, loose joint............ cesses dis 33%&10 
Cast Iron— 2 

Fast joint, narrow............---. dis 50&10&5@6o&5 
Fast joint, broad.. is 55& 10&5@60& 10 


seated dis 70&10@75 


Loose joint........ i 
j dis 70&10@75 


Loose joint, a i 
Loose joint, jap. with acorns... dis 70&10@75 
LOOSE PIN, ACOTMS......-.00+---eeere0 .- dis 70&10@75 
Loose pin, japanned acorns........... dis 70&10@75 
Loose pin, acorns, jap. plated tips..dis 70&10@75 
Wrought steel— 

Wrought, fast joint, narrow......... dis 70&10@75 
Wrought, fast joint, broad...... =? 

Wrought, loose joint, broad... 
Table Butts, back flaps, eee di 
Regular inside Dlind...........-:++-+ is 
Light inside blind..... Migibaeaes 
Loose pin............+« bad 
Light loose pin...........csccssere 








Trace, 64%-10-2........ + a) pair 1.03 

Trace, 6%-10-3........ ® pair .92 -so&10@so&10&5 
Trace, 7-10-2.....+.+++- ® pair 1.11 

German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887. dis oes 





Galvanized Pump Chain : 6 
Jack Chain, Iron.............006+ ; 5 
TACK Chain, Brass.....cccccccccscecssccccees dis 70@70&5 


Chisels. 
Socket Framing and Firmer.. dis 75&5@75& 10 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. & 


I. J. White......crccccrsccccsssescces eoccseres dis + FOGs0&S 
Tanged Firmerss............ccceecseeseseneeseres dis 40&10 
TADI€.......c.ccccccccccoceccsscese es net 

net 


Excelsior Pocket 




















Nail and Spike............ccsses sssseeeeeees i 
Double cut, low list. $25 
SATO vices 06+ scpsncsennsences gross $12, dis 25@25&5 
Hangers. 
Barn door, old patterns........... dis 10& 10@70 
Climax, (Anti-Friction)............ 0. sss. dis 70 
BEBE cen cccccscconrncscecssesosessocsecees dis 40&10@40&10&5 
OPRTIET .< cocecescsccccsonconces encosessocsevessecceasooees dis 40 
Kidder’s............cccrsocoessscsrsseee sooseereoGiS SOM IO@OO 
Terry’s Patent......... 5in., $12; 4in., $10, dis 50&5 
PATAZON....cccrceeeeesvccccccccccceeseveesceesccecesess dis 40&10 
PRICITG Bvciccansccssccccsocnssessccqnessosnocss dis 30@30&10 
Morse — 
No.10 9 8 7 
Ausable, @IP..23 24 25 26 28. dis 25& 10@25& 10& 10 
Putnam, #®1..18 19 20 21 23.. dis 15 
MORMON. acscnadeabveses senressncteaane dis 258 10@25& 10& 10 
Horse Shoes. 

Burden, at factOry..........ccccececree covers ® keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 

FACTOTY.....cccr-crcccceccrerccseresccersoree senses ® keg $4 00 
Mule Shoes, at factOry..........seeeeeres 8 keg $5 00 

Knobs. 

Carriage, japanned........... # gross Soc dis 60&10 
Base, rubber tip.......cseccceesreresereees dis 70&10&5 
Hemacite door knobs, new list.....dis 4o&10@50 
Door mineral............ scccssssserereeseeeees dis 65c@68ec 
Door Por. japanned..........-scseeeeeeeeeees dis 75c@78c 
ee a. re $2 co@2 25 
Door Por. plated............sccsccccorressorcesses $2 00@2 25 


Locks, Bolts, Etec. 
P. & F. Corbear, Locks and Bronze Goods. 
Door locks, knobs and latches.. <a ..dis 60 
Escutcheons and keyS..............+4+ 






...dis 60 





Padlocks and padlock KeyS............s+++0+ dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine bronze................ dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine DronZe......ceeeerees dis 60&10 
Butts’ bronze plated.............+ dis 60&10 
Store door locks and latches dis 60&10 
Store door handles.............cccecseseeeereees dis 60&10 
Shutter hinges&flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated.................. dis 70 






Flush bolts, genuine bronze...... .dis 70 


Shutter knobs. genuine bronze. 


Shutter bars, genuine bromze................00 dis 60 
Sash lifts, genuine bronze..............c:.eseeee dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronZe............e0000 dis 60 
Drawer pull, genuine bronze................ dis 66% 
Letter box plates, genuine bronze... .dis 60&10 
OE CAE SD inecis <iacns susbscceshvansesessoacend dis 33% 
Plumbs and Leve Is. 
ae OeG TBE. ois cescsicsccaaeed dis 70&10@70&10&10 
PBROE TOGOEE occ snsoccscscncnsere dis 70&10@70& 10&10 
Davis’ inclinometers.................cccccss dis 10&10 
Pumps. 


Cistern, best makers.. cesseeeees-GiS 508 1000 
Pitcher spout,best makers dis 60& 10@60& 10&10 
Pitcher spout,cheaper goods dis 70&5@70&10&5 
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Pokes, Animal. 


BORO Be: Bo: Reisccetics sovsecenssennsesnvencses ® doz $6 so 
Bishop’s O re --- B doz $5 50 
Bishop’s Pioneer ---B doz $3 75 
Bishop’s American ® doz $3 00 












RANE WEED va citibncnkepacwnssdgenet dunn Desenesseesavegidenacend dis 65 
PRU DED sicacsntnostenetchestecieesseeee ssect dis 70@70&5 
Razors. 
ee gt eee prea dis 20 
Wostenholme & Butcher - $10@£...dis 10 
UE SOE si iis ieacer cacesssopnceeice tes ssqveaccd dis $9 50 net 
Scales. 

| SeMte, Coumtes, ING. 8972 .cccecccnccevecnss ® doz $21 00 
Hatch, Tea, No. 161 8 dox $6 75@7 

GRECO MOLES Bite ec sceveccnpssoses nce eseeteal is 50 
PARAL TUTMDMIIG, 5 ccerasesivnicnscacceed dis 30@30&10 
Scale Beams, List ercnetenat. 
BB, © EGO Rca consacssavacsecentidbesncad dis 50& 10@50& 10&4 


Screw Drivers. 
Stanley R. & L. Co.’s Varnished 


ee ER ES Cl dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............... ® doz $18 dis 25 

Squares. 
ok eee : 
Be IE SIRI savin. nsiveses covapceuesonnds oe 75&10@8o 


Disston’s try square and T gaa see dis 45&10 
Winterbottom’s try and miter.. dis 30&10 


Tacks, Brads, Etc. 


New List, January 2, 1888. 
American iron carpet tacks all 
SUM si eau avaennces arndauitstabenigichiaxsrocde 
Steel carpet tacks all kinds i 
Swedes iron carpet tacks, *. 








PEs dynecsue Sastaasbexecstocboctstinsnctegaans 
Swedes iron tacks...............ccsee. dis pow om a 
Swedes iron Upholsterers’ 

RING Rises vectcintdes caasesestaary Sesee dis 75&10@75&10&5 
Tinned Swedes iron tacks..dis 75&10@75&10&5 
Tinned Swedes iron Up- 

holsterers’ tacks............. mais 758100 75& 1085 
American iron cut tacks.. dis 75@75&10 
I CRI vos acawsen<siccserncnnecocerthgeeseets dis 50&10 
Copper finishing and —— nails......dis 50&10 
CAIPRL DOT BAUS... 02.sressseeesese- dis 50& 1o@50& 10&5 
Finishing nails................. dis 70& 10@70& 10& 10 
Hungarian nails d 

miners’ tacks...............-..dis 70&10@70&10&10 
Gimp, and lace tacks. sseapnes oa dis 75&10@75&10&5 


tinned.dis 75&10@75&10&5§ 
Trunk and clout nails....... dis 70& 10@70& 10& 10 
Tinned ——s nails. — 70& 10@70& 10& 10 
Basket nails.. seen dis 70&10@70& 10& 10 
Ca OE a ee dis 70& 10@70& 10& 10 
Common and patent brads.dis 70&10@70&10&10 
Tinned capped trunk n’ls..dis 70o&10@70&10&10 


Wertman’ s Patent a a Blind 








is the most 
popular Blind 
in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 
economy. 
Not Complicated. 
The Only 
Blind that is 
furnis’d with 
an automatic 
Burglar- Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & per- 
i life also, 
the only 
blind that 
gives entire 
satisfaction. 
Thousands 
. are in use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, *%,52.2e2ver*- 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
B. PIERCE, Secretary and Treasurer. 
































GEO. P. BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT, Special Agt., Akron. O. 





C Ll PS Be, AUST Sc CLARK 


LECT ROTYPE 


ND 


fied NCRAVING co. 


LITHOCRAPH B 








Huntington @ Taunt. 


QUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB WINCHES. 





Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 
B. BARRETT’S SONS & CoO., 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 
Coal, Mining and Quarry ) 
CARS. 5 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6,/1887. 















WOOSTER, OHIO. 


THE W. BINGHAM HARDWARE CO. 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 


&@ Send for Descriptive Circular and Price List. 





Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES, ETC., ETC 


THE CONVEX COAL SIEVE. 


THE STRONGEST AND BEST SIFTER IN THE WORLD. 


Made of Sheet Metal. 
Sifts perfectly clean, no 
ashes accumulating in 
the center. Write to 
your nearest jobber for 
prices. 











MANUFACTURED BY 


LOCK MAVEN SIFTER CO.. Lock Haven, Pa. 












































Hulet, Holmes & Co. 
i MANUFACTURERS OF THE 
T CELEBRATED 
a s 
=i) Eclipse Folding Clothes Bars, 
— The latest and best Clothes Bars on the market. Also manufacturers of 
=. Pick Handles from Second Growth Hickory. These Pick Handles are 
=—s made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
lar and price list. HULET, HOLMES & CO., 
BEREA OHIO. j; 








DROP MAMMER WORK, 


Punching and Press Work, 
Light Hammer Work, Forging of All Descriptions. 


Our factory is fully equipped with the latest and most emerowed machinery 
for doing a work of all kinds, and we shall be glad to furnish esti- 
mates at all times 


Cleveland Hardware Company, 


CLEVELAND, OHIO. 
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Steam Launches 
STEAM YACHTS, 
TUC BOATS, 


Engines and Boilers, Pro- 


Marine 
peller Wheels and Boat 


Machinery. 


Send for free Illustrated Catalogue. 
CHAS. P. WILLARD & CO., 
Chicago, Ill. 


236 Randolph St., 








HEADQUARTERS FOR 
ANIMAL POKES 


They prevent animals from 
breaching or being injured 
by barbed wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
price list. 

A. W. BISHOP, Rerea, O. 








STRONG, WELL BUILT, SERVICEABL® 


a pe ENGINES 
ity TT 








Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LO OD 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS. IND 

















A scetion of our new Steam Pipe Casing complete. 


A. WYCKOFF &SON, 
Elmira, N. Y. 
Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves removed to show the lining between 


the inside and outside staves. 





—~ 


UNIVERSAL:RADIAL 


RADIAL DRILLING MACHINES 


—= THREE DESIGNS. SIX SIZES. 
EMBODY ALL DESIRABLE FEATURES 


| =" pRICES$4502°% UPWARD 
f pF UNIVERSAL RADIAL DRILL C0 


NCINNATI 








Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - ‘“‘ $5.00 up. 
High Lifting Injectors, ‘* $6.00 up. 
Shafting, Hangers,- - ‘* $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELAND, 0. 








J. J. TRACY, Vice-President. 
Ki: Ss. POSSONS, Supt. 
Ss. M. HAMILL, Jr., Assistant Secretary. 


THE BRUSH ELECTRIC C0, 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MOTORS, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO., 


CLEVELAND, OHIO, U. S. A. 


W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 





a@@ Agencies Everywhere. 





ESTABLISHED 1849. INCORPORATED 1838.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAWS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT. MICH. 





Mention this paper. 


> 


STEAM PIPE AND BOILER COVERINGS. 


Asbestos Cements, 


= MINERAL WOOL 
HAIR FELT, 


Coverings and Asbes- 
tos Goods of all 
kinds. 


JOHN A. McCONNELL & CO. 


69 Water Street, PITTSBURGB, Pa. 









The above cut represents Reed’s Cele- 
brated Sectional Covering. 


Mention this paper. 





NEW HAVEN, 


E . JOHN ADT & SON, *'coss’ 

ry c ; Builders of Machinery for Hardware Manufacture. 

23 Automatic Wire Straightening and Cutting Machines, 
wo » 

ce Butt Milling Machinery, Butt Drilling Machinery, 
i. 3 Riveting Machines, Butt and Hinge Pin Ma- 
2v chinery, Drillirg and Countersinking 

oy Machines, Foot Presses. Etc. 





. ARMSTRONG - PURIFIER, 


——WITH— 


EXHAUST HEATER COMBINED, 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 


A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros., 
SPRINGFIELD, OHIO 


IRON CLAD PAINT CO. ironciaa Paintco. 


Factory, 76&77 Central Way. Sec. & Treas., No. 3 Case Build’g, 
CLEVELAND, OHIO. 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 





Trade Mark Patents % 


McClure & Sehuler, 
ENGINEERS & CONTRACTORS, 


Bissell Block, 


| PITTSBURGH, PA. 


Blast Furnace 
CONSTRUCTION 


A SPECIALTY 


Sole agents for 


Massick’s & 





Crooke’s 


PATENT 


Fire Brick 














Stoves. 











Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 
pe Stoves; and all 

er kinds of Brick 
Work pertaining to 
Steel Plants, Iron 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
in general. 

ae We propose to guarantee and put into 
successful operation all the plants we design 
and contract for. 


VICTOR COLLIAU, 


Sole Manufacturer 











OF THE 


Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


McMyler Manufacturing Co.., 


180 COLUMBUS STREET, CLEVELAND, O.. 
Sole Manufacturers of the 


MeMyler Patent 


REVOLVING 
STEAM 


& * Derrick. 


Also general Hoist- 
ing and Convey- 
ing Machinery, 
Ore & Coal Buck- 
ets & DumpCars 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files Rasps, 


Equal to the Best English 
File. 













mye. co 
LE MNFRS 





OLD FILES RE-CUT. 
All Kinds of Job Grinding, 
OFFICE & WORKS, 

48 COLUMBUS ST., 
CLEVELAND, O. 


C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll 
Saw Attachm’ts, Man 
drels, Chucks, Twist 
Drills, Dogs, Calipers 
etc Lathes on trial 
Lathes on payment 
Send for catalogve of Outfits for Amateurs or 
artis'ns Address H.L. SHEPARD, Agt., 

124 Bast Se ond 8&t. ,Cincinnati, Qo 


2 
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Cap Lathe, $1.25 
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The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (}) irregularly. 
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Animal Pokes— 

A. 'W. Bishop, Beres, O....00sccccosecsvescevesesees 15 
Bath Tubs — 

Michigan Bath Tub Co.. Homer, Mich 
Blowers— 

Buffalo Forge Co., Buffalo, N. Y..............- 19 
Boring Machines— 

“J. H. Osborne & Co., Union City, Ind..... 1 


Bolts and Bolt Machinery— 
Hotchkiss & Upson Co., Cleveland ............. 16 
Colwell & Collins, Norway Bolt Co., Cleve- 
TSM... onccescocsovseoveceseseverseooses an 
“Seaton Mfg. Co., Cleveland................seeese 10 





Brick and Tile Machines— 

D. J. C. Arnold, New London, O...........  . 

*Stevenson & Co., Wellsville, O. .............. 1 
Beltings— 

Parkin & Bosworth, Cleveland................. 20 
Belt Holders— 

*w. R. Santley & Co., Wellington, O........ - 


Boilers and Boiler Attachments— 


J. C. McNeil & Co., Akron, O........-sseeeeees 16 
Enterprise Boiler Co., Youngstown, O...... 16 
Unique Lubricator Co., Mansfield, O........ 13 
Columbia Injector Co., Cleveland..... pangedacin’ 15 
Penberthy Injector Co., Detroit, Mich ree 20 
Detroit Lubricator Co., Detroit. Mich...... 13 


J 4 “ Co., Youngstown, O..... 15 
Niaace Steams Soller Works. Alliance, O 16 
H. T. Sackett & Co., Fond du Lac, Wis..... 11 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 11 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O......... 14 
Chaplets— 

Forest City Machine Works, Cleveland... 16 
Coal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

Pam... ... cecccccee sevcrscoccccrcccssececccoccscoccoccccese 

Coal Sieves— 
Lock Haven Sifter Co., Lock Haven, Pa... 14 


Cranes and Derricks— 
McMyler Manufacturing Co., Cleveland..... 15 


y * StowN, O.......02ccceeees 18 
ee paceiey & eee Co., Har- 
MAT, On... ..cesseececeeeeeeceeeteerecenecenesenseseenerens 18 
Car Wheels— 
Bowler & Co., Cleveland.......... scsssssee seeveenes 13 
Chemical Laboratory— 
J. F. Elsom, New Albany, Ind..........+s00+ 12 
Clothes Bars— 
Hulet, Holmes & Co., Berea, O......0+-+eeeeees 14 
Damper Regulators— 
*Curtis Regulator Co., Boston, Mass......... 19 
Die Makers. 
Avery Stamping Co., Cleveland............20+ 13 


Door Hangers— 
Taylor and Boggis Fdy. Co., Cleveland..... 20 


Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 15 
*K. A. Schumacher, Cincinnati, O............. II 
Huntington & Lunt, Cleveland...............++. 14 
*Lodge, Davis & Co., Cincinnati, O........... 
W. F. & John Barnes’ Co., Rockford, Ills.. 18 
Drop Presses— 
Williams, White & Co., Moline, Il............ II 


Engineers and Contractors— 


E. H. Jones & Co., Cleveland CELT ange Mere nee 8 

Jas. P. Witherow, Pittsburgh, Pa...... aoe 

McClure & Schuler, Pittsburgh, Pa 
Elevators— 

L. S. Graves & Co., Rochester, N. Y.......... II 


Explosives— 








Hercules Powder Co., Cleveland.............+++ 19 
Electric Lighting Apparatus— 

Brush Electric Co., Cleveland..............cse 14 
Elevator Buckets. 

Avery Stamping Co., Cleveland................. 13 


Emery Wheel Dressers— 

Be a OT, 18 
Emery Wheel Machinery— 

J. Wendell Cole, M. E., Columbus, O., or 


GIONS YET cca icu Ui cuenta cenadanvacasnenacacesGiant 20 
W. F. & John Barnes’ Co., Rockford, Ill... 18 


Engravers and Electrotypers— 

Eclipse Electrotype & Engraving Co., 
EAE SRE EE ER Ry 9 14 

Murray & Heiss, Cleveland.................sscsee 17 
Union Electrotype Foundry, Cleveland.... 16 
cngines (Steam) 
Kilby Manufacturing Co., Cleveland.......... 20 
Novelty Iron Works, Canton, O......... ” 
Aetna Machine Co., Warren, O..... 
Wm. Tod & Co., Youngstown, O... a 
BH. H. Jones & Co., Cleveland.............ccccccs 18 
*Columbus Machine Co., Columbus, O...... — 
*Chandler & Taylor Co., Indianapolis, Ind. 15 








Buckeye Engine Co., Salem, O......... ....e00 I 
The Westinghouse Machine Co., Pitts- 
SOMMER, UPN «cscs pase ka pagh banned baekeananed Gvaaneecsagns 18 
Geo. Worthington Co., Cleveland.............. 18 
Cleveland & Hardwick,Erie, Pa...... i8 


Jas. Leffel & Co., Springfield, Oe acioaaisesascas 19 


Engines (Gas)— 


Schleicher, Schumm & Co., Philadelphia, 
Pa. anc Chicago, TIl.........seseess saveessoneesene -- 18 
Van Duzen Gas Engine Co., Cincinnati, 
oO 


Engineers’ Specialties— 


Crescent Manufacturing Co., Cleveland... 16 
*Curtis Regulator Co., Boston, Mass......... 19 


Ejectors— 
James Jenks, Detroit, Mich.......... eascabaleseags 16 
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Files, Makers of— 

Reynolds Bros., Columbus, O............. ..... 20 

A. & H. Gough, Cleveland.....................0000- 15 
flue Cleaners— 

Creacent Manufacturing Co., Cleveland..... 16 
Forges— 

Buffalo Forge Co., Buffalo, N. Y............... 19 

Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 


Bowler & Co., Cleveland............ s+ 13 & 16 
Taylor & Boggis Foundry Co., Cleveland... 16 
OEE Be OG, ERG GUINO, PR visiecs scoscncccsccoscess 16 


Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 





ROO, CPi cses ccenasevesssicucnieliaiienebacsesesesncines 20 
Laidlaw & Dunn Co., Cincinnati, O........... 19 
Armstrong Bros., Springfield, O..... a. 
E. H. Jones & Co., Cleveland...............ceeeee 18 
For Salie— 

Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich............... coscee IS 


Frost Proof Steam Traps— 
*Curtis Regulator Co., Boston, Mass......... 19 
Feed Grinders— 


*Enterprise Mfg. Co., Columbiana, O........ 11 
Galvanizers. 

Avery Stamping Co., Cleveland................. 13 
Hardware— 


W. Bingham Hardware Co., Cleveland..16 & 14 
Eberhard Manufacturing Co., Cleveland... 16 


Geo. Worthington Co., Cleveland.............. 18 

Bronson Supply Co., Cleveland.................. 20 
Heating Furnaces— 

Beecher Furnace Co., Cleveland................. 1 


Hydraulic Jacks— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
[ron and Steel Rooting-- 


Sykes Iron Roofing Co., Niles, O............... I 
Cambridge Iron Roofing Co., Cambridge, 





GIN carcdetns nisstehvseelanssesugucehasankaboncte 19 
Garry Iron Roofing Co., Cleveland ... 19 
Standard Iron Co., Bridgeport, O...... 2 19 
Kanneberg Roofing Co., Canton, O............ 19 
Thompson Manufacturing Co.,Cleveland, 19 
W. G. Hyndman & Co., Cincinnati, O........ r9 
*Canton Steel Roofing Co., Canton, O....... 19 

Iron (Malleable)— 
Sweet & Clark Co., Marion, Ind.................. 12 


Iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland 
Tuttle, Oglebay & Co., Cleveland.... 
J. H. Outhwaite & Co., Cleveland....... $e 
Condit, Fuller & Co., Cleveland, O............ 
Pickands, Mather & Co., Cleveland....16 & 12 
Hussey & Pomeroy, Cleveland..... eos 82 
H. N. Hill & Co., Cleveland..... 
Be Fe, Re RI ice cosh anevec ence sad svcacarce 16 

Iron Planers— 

Smith & Silk, Cincinnati O............ Sarseete 13 

Lath Mills— 

Ths MeOkt, Cele, WN. Weed vvcccnsisctcccccece ee 

Lumber— 

Martin & Barris, Cleveland................s00.000 16 

Lathes— 

Muller Machine Co., Cincinnati, O....... vanes OO 
Sebastian, May & Co., Cincinnati, O.......... 
BT. 7,. SREMRTG, CINCIMNBE, O...0000.c000cecescenes 
*Lodge, Davis & Co., Cincinnati, O........... 

Mantels, Grates, Ete.— 

Conger & Collins Mantel Co., Cleveland... 20 

Milling Machines— 
+Brown & Sharpe Mfg. Co., Providence,R.I. — 

Mining Machinery— 

Webster, Camp & Lane Machine Co., 
BRP 5 C ccecocensccscsccescceee acecéveasencessstee ecvcvee 13 
Machinery—(General) 


*Columbus Machine Co., Columbus, O...... = 
Morgan Machine Co., Cleveland............... 17 


Machinery (Foot Power 

W. F. & John Barnes’ Co., Rockford, Il... 18 
Machine Shops— 

Webster, Camp, & Lane Machine Co., 













pS EAE PRE Te eRe 16 

Novelty Iron Works, Canton, O...............+5 16 
Machinists’ Tools and Supplies— 

Parkin & Bosworth, Cleveland............ 20 & 20 

E. E. Garvin & Co., New York............ aes 12 
Office Furniture — 

Burgess & Fish, Cleveland ....... ...... sescooee 17 

Cleveland Desk Co., Cleveland.................. 17 
Patents— 

Osborne & Co., Cleveland............ ee 

E. H. Bates, Washington, D. C.................. 16 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland.................sc00. II 


Power Hammers— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
Pumps (Steam)— 





EB. H. Jones & Co., Cleveland.............ssecessss 18 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

Hamar Foundry & Machine Co., Hamar, 

©D siccnicccncccnccencnencedyeocastocnsessosesesoesss onaaesncence 18 

Paint— 

Iron Clad Paint Co., Cleveland.................. 15 
Pipe Coverings— 

John A. McConnell & Co., Pittsburgh........ 15 

A. Wyckoff & Son,, Elmira, N. Y.............. 15 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... 16 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 17 
Punching and Shearing Machine— 

Williams, White & Co., Moline, IIl........... 11 

Cleveland Hardware Co., Cleveland.......... 14 
Railway Supplies— 

Bowler & Co., Cleveland. ...cccccocccccosocssesssveee 13 

Cleveland City Forge & Iron Co., Cleve- 

SOIR oo caacahaaniapakannpuabnarounedsapaneusanenbassehes 20 

Railroads— 

Time Tables, Etc............. piascaadsiaasaanecaniiaieel 17 
Reducing Valves— 

*Curtis Regulator Co., Boston, Mass......... 19 
Rivets— 


Forest City Machine Works, Cleveland..... 16 











Sash Balances— 
Caldwell Manuf’g Co., Rochester, N. Y..... 11 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....... 12 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass......... 19 
A. A. Griffing Iron Co., Jersey City, N. J... 11 
Steam Boiler Inspectors— 


Hartford Steam Boiler Inspection & In- 


Surance Co., Hartford, Comn..........c0seceeee 14 
Steam Launches— 
Chas. P. Willard & Co., Chicago, I1........... 15 


Type Founders— 
Franklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 


J. H. Fleharty & Co., Cleveland.........0000 16 
Saws— 

Detroit Saw Works, Detroit, Mich............ 14 

Northwestern Saw Works, Toledo, O....... 16 

Peter Gerlach & Co., Cleveland................. I! 
Shapers— 

*Lodge, Davis & Co., Cincinnati, O........... 20 


Sheet [ron— 
Cleveland Rolling Mill Co., Cleveland....... 12 
Sheet Steel— 


Standard Iron Co., Bridgeport, O............0 19 
Split Palleys— 
Geo. Worthington Co., Cleveland ............ 18 


Steel Castings— 
ee Steel Casting Co., Philadelphia, 
a ° 


Steam Fitters’ Supplies— 
A. A. Griffing Iron Co., Jersey City, N. J... 1 
Stampers of Sheet Metal— 


Avery Stamping Co., Cleveland........ biseyseees 13 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 13 
Torches— 


Schneider and Trenkamp Co., Cleveland. 11 
Trucks and Wheelbarrows— 


Lansing Wheelbarrow Co., Lansing, 
PEED wsacacceersatdeved peasdotesnssebwssbinndsodeancaned reese 13 

Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 20 

*Standard Tool Co., Cleveland........ bau sdeuses ~- 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleve- 

URN cuaniaeta paceistbSeouavuassvcedecsenssonvccecoscavsquecoee 20 

Water Columns— 

Reliance Gauge Co., Cleveland................. 20 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 14 
Wire Goods— 

F. Powell & Co., Toledo, O. .....<cssscssecsssvseses 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 15 
Wood-Working Machinery— 

ey oe: ee NE 17 

Fragk & Co,, Buffalo, N. W.......... <<cicecocccesss I 

Standard Mfg. Co., Moore’s Hill, Ind....... 12 
Wrenches— 








oe OF DUNN’S HOISTING MACHINES, 

with over 4o feet ofchain. Good as new: 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


CLEVELAND BUSINESS DIRECTORY. 


rJ\HE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
Screws. 














Carriage Bolts. 
FFXHE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 














Coal, Iron and Ore. 
ICKANDS, MATHER & CO., Iron Ore and 
___ Pig Iron, Cor. Bank and Superior Sts. 








Foundries. 


FQDOWLER & CO., Car Wheels, Patent Chilled 
AD Frogs, andall kinds ofcasting. 9 Winter. 
FF\AYLOR & BOGGIS FOUNDRY CO. Fine 

_Gray Iron Castings. 65 to 73 Central Way. 


Hardware and Iron. 


\ 7M. BINGHAM HARDWARE ©CO., THE, 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 


Oy Ma “ROLLING MILL CO., manu- 

















ni facturers of Steel and Iron Wire and Steel 
ire. 














Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 
ARKIN & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Stee] Stamps and Stencils. 


NLEHARTY, J. H. & CO., Rubber Stamps, 
Seals, Stencils. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 
Mone J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. . 
\ EBSTER,CAMP& LANE MACHINE CoO., 
Founders and Machinists, 12 Main st. 


























Alliance, 0, 
LLIANCE STEAM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 








Canton, 0. — 
OVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 

press, etc. 











: Meadville, Pa. 


Oa! & CO., general jobbers in Castings 
of all kinds. 


Toledo, O. 
ORTH WESTERN SAW WORKS. Man- 
| ufacturer and dealer in Saws and Planer 
Knives. Moulding Bits of every description 
made to order. _No. 8 South St. Clair St. 

















Youngstown, O. 


ENTERPRISE BOILER CO. Steam Boilers, 
Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 





Engineers’ Specialties, sists 

; om pound 
and Automatic Grease Cups will effect a saving 
of 75 per cent. over oil. Investigate their 


merits. CRESCENT MFG. CO., Cleveland, 0. 


=_O. POPE. 
lron Ore, Pig Iron 
AND METALS. 
Cleveland, ~ 


CATALOGUE PRINTING. 


Cleveland Printing & Publishing Co., 
CLEVELAND‘ 0. 


THE GEM POST HOLE AUGER, 


—¥ THE 


LATEST AND BEST 


on themarket. This 
Auger 





Ohio. 











a 
4 
Dp 


1 | Bores Rapidly 
AND IS 


Easily Operated. 


It will open wide when 
dumping the dirt, which 
may be entirely removed 
from the hole, whether 
wet or dry,fine or coarse, 
by closing blades. 


Send for Price List and 
Circulars. 


J, H. OSBORNE & CO. 


Manufacturers, 


UNION CITY, IND. 











S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 





The cheapest made. Send for 
j prices. 


JAMES JENKS, 


SUCTION Detroit, Mich. 
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No Patent, No Pay. 
‘-E. H. BATES, Attorney, 


WASHINGTON, D. C. 


SAQU NIOIN 47 
>ELECTROTYPE= 
FOUNDIRY* S~ 


TELEPHONE 2139 
829 SHERIFF ST.CLEVELAND c 
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(HEAPEST 





H. B. BROWN & CO. 


EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 
sending us this advertisement. 








BURGESS & FISH, 


Successors to BURGESS BROS., 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 
ani Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 


CLEVELAND DESK C0. 


W. MEASURE, Prop. 


Repairing 














-——AND-"— 


Office Furniture. 


99 Ontario St. Telephone 2030. 


ATENTSi & CO0., 
Patent Attorneys, 
»9 Euclid Ave., 


Cleveland, O. JV. §& and Foreign 
Patents Procured. Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, ‘*nfringement 
and Title of Pateni Send for 
pamphlet. 








Detroit & Cleveland Steam Navigation Co. 
Office and Wharf 23 River St. 


ARRIVE. DEPART. 
Detroit Steamer............... t5 00a.m. I1000p.m. 

For Mackinac and Lake Huron ports take 
Thursday’s steamer. City ticket office 224 
Bank street. tDaily except Sunday. 





ADDRESS 


D.S. pala ae NY 





[Please mepticn this pater. 





FT. WAYNE, CINCINNATI & LOUISVILLE 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 

Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 ices sHorTER BETWEEN 193 


Fort Wayne and Indianapolis, 
Than any other Route. 
22D MILES SHORTER AND QUICKER DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayn?, C:ncinnati & Louisviile R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W.H FISHER. 
Gen’l Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


ween FETS « 


“THE BECKMAN” 
hindi ST: yO" 


CLEVELAND 


apepe if, 
































PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS. 





“ For scener picturesque and varied, 
Through wshere green, ’mong mountains ser- 
The people's favorite route I ween, {ried, 
The P. & L. E. sits enthroned as queen.”’ 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, 
Gen’! Supt., 
Pittsburgh, Pa. 


A. E. CLARK, 
a eo T. A. 





——THg-—— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South, 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A. T. WIKOFF, W. K, RICHARDS, 
Pres. and Gen. Mgr, G,P.&T.A. 





a wr aren 


TRAVELERS’ RECISTER. 


Standard Time. 


Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—*‘ The Nickel Plate. ”’ 


Eastward. Arrive. Depart. 
Buffalo Passenget................1040& Mm 1045am 
Chicago Passenger.. 








EARS PEG ho cecce cocscsncoicsceses B50 BD) sicarsesceusss 

Westward. Arrive. Depart. 
CRICRZO PARSSNBE .00ie: ccecivcescesesrocsecsies 6.30 a m 
Fostoria Passenger .- 50pm sirom 





ee) | Se TOO DUD: cccccesisccess 
Rocky River Accommodation departs 7:40 a. 


-; 1:40 p. m. 
Euclid Accommodation departs 6:20 a. m. ; 
4:55 P; m, : 
All trains daily, except Sunday. 
Cleveland & Pittsburgh. 


Arrive. Depart. 

New York Express............... Iz50pm 800am 

New York Express............... 635pm trospm 

Alliance & Akron Accom...... gaoam 325pm 

Ravenna Accommodation..... 825am Soopm 
Night Express............00+5 *5 25 a m*11 ek Dag 

*Daily ; all other trains daily, dare Sunday. 


Mt. Vernon & Pan Handle Route. 

C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. ‘Flyer’ 540pm 810am 
Akron, Col. & Cin. Night Ex- 

BR is scevcias cxecsveeencvesusieesese 7ooam S8oopm 
Akron, Col. & Zanesv’e Ex...1250pm lIo5pm 
Akron & Orrville Accom...... g40am 325pm 

The — m. train runs daily. Elegant Pull- 
man palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erie Railway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... $538am *825am 
Fast N. Y. & Pitts. Express*1o55am *300pm 





Mahoning Accommo t6 40am 
Pittsburgh Express............ 
Youngstown Local............. 
Mahon’g div. & Pitts Local *I11 40am 
Mahoning Val. Accom +4 30pm 





Pittsburgh Express..... . tr 20p . I1iopm 


New York Express............. *8 00 


DT Seicssacenens 
*Daily. +tDaily, except Sunday. "pDaily ex- 
cept Monday. 
Cleveland & Canton Railroad. 
(Standard Gauge.) 
Depart for— 


Zanesville and Coshocton—6:50 a. m., 3:co p. m. 
Canton—6:50 a. m., 3:co D. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., 5:45 P. m. 6:20 p. m. 
Bedford—6:50 a. 'm., 11:10 a. m. 1:30 p. m., 3.0 
. m., 4:40 p. m., 45:45 p. m. , 6:20 p. m. 10:35 p- 


Newburgh—6: 15 a. M., 6:50 a. M., 11:10 a. mM , 1.30 
Pp. m., 3:co P. m. , 4:40 P- m., 5:45 p. M., 6:20 p. 
m., 19:35 p 

Canton and cateiuasiitene stations 
only), 8:00 a. m., 4:20 D. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m.,€:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m , 6:30 p. m. 
Kent—*8:10 a. m., 10:30a. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo a. m., *8:10 a.m , 10:30 a.m., 1:05 p. 
m., 2:35 p. m. 4:15 Pp. m. , 6:30 p.M., 7:10 p.m. 
Newburg —6:00 a. m., 7:15 a. m., *S:10 a. m., 
10:304. M., 1.05 p. m. + 225 DP. m., 4:15 p. m., 
6:30 p. m., 7:10 p. m. 
Canton and intermediate stations 
only), 9:55 a. m., 6:30 p. m. 
Trains marked * run daily. 


(Sundays 


Sundays 


Valley Railway. 
FoR AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 
; epart. Arrive. 
Valley Junction Mail......... *7 40am “20pm 
Marietta Express............... firisam  t220pm 
Valley Junction Express... “415 pm *io15 am 
Cleve. and Canton ‘xpress *7oopm f810am 
*Daily. Daily, except Sunday. 

M. THORNBURGH, R. A. CARRAN, 

Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 


All trains arrive and leave the’ Union Depot 
as tollows: 
Depart. Arrive. 
Wheeling Express... .645am 655pm 
Uhrichsville Express... ‘a RO 400pm g20am 
OscAR TOWNSEND Gen. Mang’r. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to 








Circle- 


ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 


Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. ROBINSON, Receiver, 


Jno. J. ARCHER, 
Columbus, O. 


Gen’! Pass. Agt 





PRINTING INKS.” 


»> C/N C/INNATZ. © 
A&W INK USED ON THIS PUBLICATION 








| 





THE FAVORITE 


—AND— 
PICTURESQUE ROUTE 
—To— 





New York, Boston 
and the East. 
The shortest and 
quickest Route to Pitts 
burgh, Washington ard 
Baltimore & the South- 
east. 


New Central Depot So. Water St. and Viaduct. 


‘ERIE 


= RAILWAY. 





Depart. 
No. 62, Accommodation.................008 + 605am 
No. 72, New York Express............ * 
No. 72, Fast Pittsburgh Express....... 
No. 64, Fast Pittsburgh Express......... * 300pm 
No. 66, Mantua Accommo .-* 4 20pm 
No. 68, New York Vestibule L imited.* $ 25pm 
No. 70, Pittsburgh Local Express......*11 25 a m 
No. 74, Jamest’n, Pitts.& Y’ngst’n Ext 420pwm 
Arrive. 

No. 65, Fast New York Express.........%10 05 a m 
No. 61,N. Y. & Pittsburgh Express...* 
No. 71, Youngstown Local.............. 
No. 67, Pittsburgh Express........... 
No. 63, New York Express 
No. 63, Pittsburgh Express............. 
No. 69, Pittsburgh Local Express... 
No. 73, Mantua Accommo..............0000 = 

*Daily. Daily, except Sunday. 

Baggage checked through to all points East. 

Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P.& O. Railroad,* 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. L. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O 













FRANKLIN 


fe Ge 


And ELECTROTYPE FOUNDRY, 
168 VINE STREET, CINCINNATI, OHIO. 


The type on which this paper is printed ig 
from the above foundry.—Ep. REVIEW. 





Lehigh Valley Route 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and Philadelphia, leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, presenting an ever-varying pano- 
rama of delightful surprises. 

Double track, steel rails,magnificent road bed 
and unrivaled equipment, all combine to 


make the 
LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’! Pass. Aqt., South Bethlehem, Pa. 


Wheeling & Lake Erie Railway, 


THE NEW THROUCH LINE 
BETWEEN 
TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta 
Through Sleepers Between 


PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


This line will be completed to Wheeling in 
July, 1889. 
M. D. WooDpFORD, 


Jas. M. HALL, 
Gen’'l Manager. 


Gen'l Pass. Agen . 


THE MORGAN MACHINE CO., 


MANUFACTURERS OF 





Cniversal Milling Machines, Special Tools 
and Gauges, Milling Cutters, Popular 
Beve! Protractor Gear Cut- 
ting, General Jobhing 


41 West Superior St. Viaduct) CLEVELAND, 0 


Se en 
P te 





sean: 
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| SELLING DEPARTMENT IN THE UNITED STATES. 
16 Sizes, 5 to 500 HP. Not yet equaled by any form of Engine for PITTSBURGH, Westinghouse Buildi oe 


156, 158 e Street, 


GO, 
HIGH FUEL DUTY AND SIMPLICITY. PHILADELPHIA, 608 Chestnut St. Me. R. lucklé, Jr. & Co. 
13 Sizes in Stock. ‘ : r3 on ave. 7 Fairbanks 
STANDARD. °5%0'50 4. °. BeNveRc TY — tamrthesat Steet,  # O 
_3,000 in use in all parts of the Civilized World. OMAHA, ee Seabee > g Dilley & Sons. 
o SALT ons CITY, 259 S. Main St. Utah & M 
JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. ; line 











BUTTE, MONT. E. Granite St. Machinery Co. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lacy Co. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 1 1 PORTLAND, OR. 33, 35 N. Front St., P. rke & Lacy Mch. C 
_Well Built. Economical. Reliable. + Over 300 soid the first year. p P S {| ng I l Se aC ne I CHARLOTTE, N.C. 36 Coll St., hry FATES C y ch. Uo. 
“ree “—__——— — B OATLANTA, GA. 458. Prior St. The D. A. Tompkins Co. 


All 1 the above built. strictly t P; 
Repairs Oarried in Stock. Gange with Interchanges gable oa 


for Illustrated atalogues @ PITTSBURGH. PA.U.S.A . OAATTANOOGA, TENN. 


"7 canting Ts imo. & Mch Co 


James & Co.” 





25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regu 
lation,and most careful revision ofall details 
They are designed and constructed for heavy 
and continuous duty at medium or high rota 
tive speeds. Highest attainable Economy in 
Steam Consumption and superior regulation 
guafanteed. Self-contained automatic Cut- 
= Off Engines 12 to 100 H. P. for driving Dyna- 
mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 





Engine Construction and performance, free by mail. Address 
BUCKEYE ENCINE CO., Saiem, he 
SALES AGENTS : - SIMPSON, 301 Telephone Building, 18 Courtlandt Street, . 
N. We ROBINSON, 154 Washington Street, Chicago, I11. ROBINSON 
& CARY, St. Paul, Minn 
KENSINCTON ENCINE WORKS, Limited, Philadelphia, 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
Delaware Marvland and Virginia. 


WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 








Hydraulic Cranes and Accumulators. 


@@ Heavy special machinery generally. Send for illustrated catalogue. 


HEADQUARTERS 


——FOR-—"— 


WOOD SPLIT PULLEYS, 


A largestock of the 


Wilburn, 


Best in the Market. 





Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND. O. 


Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,! Philadelphia. 


"2 Chicago. 











Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2, 4, 7, 10, 15, 26 AND 560 HORSE-POWER. 


Harmar Foundry & Machine Co 


DERRICK POWERS, 
DERRICK FEET, 


STEAM PUMPS, 
















Hoisting 
Engines, = pel 
eS Se 
General Machine and Foundry Work 


nakwar,o. MARIETTA, 0. 














gy CLEVELAND HARD IS LINE WORKS. 





, In E YN ORI 
| Eri nc uN : in 
=O ERIE. PENNS 








BINNS 2 ENGINE 


pastors by 


2 
G 


ie} 


att to 2000 H. P. Tatest Des 
FOR ROLLING MILLS AND ALL OTHER > 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS 
ENGINES ALWAYS IN STOCK. 





















eae 5 RoitER Wonks 
£S>acK pUSSES, RLASTIURNACES: 
dias TNOBENE Miof 7 ROLLING MILL WORK. 


Lm. POLLOCK & &CO.YOUNGS TOWN, 0. 





PUMPS OF EVERY 
DESCRIPTION. 




















BARNES’ PATENT Barnes’ Water 
UPRIGHT DRILLS, Has no Pumps. 


| 

20 to 32 inch swing, with No Valves. 
both worm and lever feed, 

self-feed and back-geared "> piping to sup- 

y it with water. 

Barnes’ Patent Engine . has nothing to 

get out of order; is 

Lathe, always ready for 


15 inch swing,’6 foot or 8 “8°: 


foot bed. It isas easily man- 
= ere) aged as a grind- 
These machines are made stone, and will give 


@ specialty in our factory. vastly better re- 

They have advantages sults. It will be 

not found in other ma- sold subject to ap- 
.chines in this line. proval. 

iil 


It will pay parties desiring to purchase or know more about these ma- 
mchines to send tor full description and prices to 


W. F. & JOHN BARNES’ CO., 827 Ruby St., Rockford, III. 








E.H. JONES &CO., 


223 and 225 River St., CLEVELAND. Q. 


ENGINEERS +»° CONTRACTORS, 


ATLAS PLAIN § SLIDE VALVE 
AUTOMAT C ENGINES. BOILERS. ETC. 








VAN DUZEN 


CAS ENCINE 


sNO BOILER. NO COAL 
NO ENGINEER. 

jo Extra WATER RENT 
Ld or INSURANCE. 
| INSTANTLY STARTED. 





W. W. BRISBEN’S Patent Emery Wheel 
Dresser, Malleable Handle, White 


Hard Cut 
ters, Brass 
Bearings 
Warranted 
Price $3.00 


DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 
Send for description and prices 


Van Duzen Gas Engine CO., 


\.34 E, 2nd St., CINCINNATI, O, 












CF ans Ayn 
a ee 








CLEVELAND, OHIO O.S. A. 
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PEN 510 ING MANUFACT yp. 


CORRUGAT EE IM CEILING ETC, - 





IRON & 2 TEEL ROOFING 





CINCINNATI 
=OHIO= 


» W,G,HYNDMAN 8 C 





ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st 





MINNEAPOLIS, 210 South Third st. 
CHICAGO, 218 Lake street. 

ST. LOUIS, 5611 Walnut street. 
NEW ORLEANS, 21 Union st. 


Regulators for Steam, Water, 
Air, and Pump Pressure, 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULA ORS, 
SEPARATORS, 
and other Specialties for the economical 
use of Steam. Manufactured by 
THE CURTIS REGULATOR Co. 
85 Beverly Street, Boston. 








THOMPSON J[ANUFAGTURING (‘0. 


Ohio. 


MANUFACTURERS OF 


CORRUGATED IRON. 


Seven Sizes of Corrugations. 
ANY CAUCE FROM 16 TO 28 INCLUSIVE. | 


STEAM ENGINES, 39" PoribietndSem-pontans 


Illustrated pamphlet free. 








Clieweland,. 








Address 


3 to 26 Horse-Power. 


JAMES LEFFEL & CO., 


SPRINGFIELD, O. 


300 Lagonda Avenue, - - 















ai tees 


ae before a blast. | aa after a blast. 


Known to the Arts. 


: > POWDER, FUSE, CAPS, 
Electric Mining Goods, 


ExER OO ou Is Es, AND ALL TOOLS FOR STUMP BLASTING 
THE GREAT STUMP AND ROCK FOR SALE BY THE 
ER COMPANY 
ANNIHILATOR. NEROULES She Street, (leveland, Onis 


J. W. WILLARD. Mauager. 

















* (UPOLAS, FORGES, FURNACES &c. 


(AX HAUSTERS, STEAM FANS. 
BD S HEATERS & VENTILATING WHEELSSX@ 








Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 








. 
GARRY § 
PATENT 


GARRY IRON ROOFING | COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
' fron Reufing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
S# Send for circulsra and price ‘is. fo A 


=e GORRU GATED 





toriqneetinnns ees GAR RVS_. 


es 





‘The Kanneberg Roofing Co., Canton, O., 
(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 


CORRUCATED 








THE KANNEBERG PATENT ERPS IRON 
a sa ex AMAT SERS Herre (Four Sizes of Corrugations.) 
LATEST PROV =D : PRVVOWE Pol re mCrimped Edge Iron Roofing and 
FOLDED LOCK SEAM ht : Was A Lea Siding, Beaded Iron Siding and 
. : Th £ gaCeiling, Water Proof Buildin 
StrictlyGenuine Steel Roofing | y| mM Stes fe | i Paper, Ready-Mixed Paints, Ete 
WRITE FOR CATALOGMR. PRICF nen LIST AND SAMPLES 





CAMBRIDCE ROOFING CO., Cambridge, O., 


Manufacturers of 


Plain, Rolled, Crimped 
: x Edge, Corrugated and Bead- 
CROWLS. PATENT STANDING ed Roofing, Siding and Ceil 
sree ss moms > ing 
Stee: ROOFING PURE STEEL A SPECIALTY 
@@Send for Descriptive 
Catalogue. 


bs SEAM 








SYKES IRON ROOFING Co., NILES, O. 


SYKES’ 
IMPROVED 
Best Roofin the 









All my Iron is 
Re-Rolled and 
KBox Annealed, 
well Painted on 
both sides with 
Best of Paint 
and Pure Lin- 


Buildings. seed Oil, 


Easy Put On. 





f= Send for Circular and Price List, and mention this Paper. 





—— Established 1877.—— 


THE CANTON STEEL ROOFING CO., 


CANTON, O. 
FORMERLY CANTON IRON ROOFING’ COMPANY 


FOLDED LocK SEAM 
GENUINE 


STEEL ROOFING, 


CORRUGATED IRON, 


Crimped Edge Iron 








Roofing and _ Siding, 

; _ HA Beaded Iron Sid:ny ar 
Fire-Proof Shutters, | sig — ° d.ng and 
1 Ceiling, Water - Proof 
10 FOOT Sheathing Paper, Roof 





Seamless Eave er Paint, Etc 














S@ SEND FOR CATALOGUE,PRICE LIST AND SAMPLES.“@e 


‘> 


| 
i 
i 
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yf HE KIDDER suice ooo, HANGER. 





PAT APRIL 30.78. ~ReISSUED JULY 8, 79. 




















tin tin 
rT | 
: z 
Z $ 
‘S2 
Nie 
SECTION 
TRACK 











NO IRON RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. 

Ask your i »bber for them, and ifhe cannot sup- 

ply you, ade 


The Taylor & Boggis dy. 


ress 


Co., 








Sit. WW ES. L.’s 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


Waly Gh.F6 


Sate Lae sie! | 
ATS 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 
after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 








CLEVELAND, OHIO. DAYTON, OHIO. 
94P CLEVELAND TWIST DRILL CO., **%see"* SET Y sesctis 
RELIANCE SAFETY 
\ a.;ver olumns 


SEND FoR CATALOGUE. (or. Lake & Kirtland StS. Cleveland. (), WRITE FOR DISCOUNTS. 













It pays to keep posted. Many 

of the largest corporations 
“have found it profitable to 
discard the old appliances,and adopt 
these safe-guards. There is always 
economy in safety. Send for illus- 


trated price-list. RELIANCE GAUGE CO., 
827 Sheriff St., Cleveland, O. 








ihe Bronson Supply Co., 


CLEVELAND, 0O., U. S. A. 
Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12. 


Will not ab- 
sorb Grease; 
vill not im- 

art the Flavor 
of previously Gaskell Pout: Fasily 
kept clean. 


BETTER THAN ENAMEL, 


Because They Will Not Scale. 












C. H. COLLINGS. C. H. PRITCHARD. 


CONGER & GOLLINGS MANTEL CGO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
. WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS., CINCINNATI, 0. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parkin & Boswort 9 AND || SOUTH WATER ST., 


The Kilby Manutacturing Co, 


CLEVELAND, O. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 





= 
= 















best equipped in the country. 

We are now prepared and have 
facilities for doing Foundry and 
Machinist work of every descrip 


tion. Shall be glad to furnish 
estimates on application for En 
’ gines Boilers and other. heavy 
machinery, 





Shapers, Engine Lathes and Drills. 














uh " Shapers. 

) 27”, 38” Engine Lathes. 
24" U ‘prighi Drills. 

B.G. P. F. Drilis. 


“Gale. Davis & Co., 


CINCINNATI, O. 
B@Send for Prices. 
NEW YORK: 42 Dey st. 


STANDARD DRILL 





It will pay you. @a@ 


BOSTON: 23 & 25 Purchase st. CHICAGO : 68 & 70 So. Canal st. 





PRESSED weodons IRON OPEN TURN BUCKLES. 


SS i 


AND 





The list retail price of this Buckle isless than one-half the wholesale 
price of inferior goods when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND. OHIO. 





*@ USE THE BEST. « 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary, Marine and Portable Boilers. 


POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 
water valve is adjusted. They require no watc hing, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot pipes don't affect them. They work from 
25 to 135 and 160 Ibs. pressure on water at nz atural tempera- 
ture. The working parts are interchangeable and can be [2 80th 
taken from Injector without any tools or breaking con- 


nections. ‘Mid G4 


Send for circular, price list and discount. = 


PENBERTHY INJECTORCO. 


DETROIT. MICH. 


OVERFLOW 








REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


AND RASPS. 


We solicit the commercial 
trade only. 


138 & 135 N. Water St., 


COLUMBUS, OHIO. 


The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY, 
J. WENDEL COLE, M.E., 


Box 152, CHICAGO. TE Z0, 
or Box 84 COLUMBUE, O. 








TOLEDO WIRE WORKS. 
Old Files Recut and F. Powell & Co., 


Warranted Superior to ee 
any Machine Cut and | COAL SCREENS, 


Lead Tempered in the Wire Bank Railings, Plant Stands, Fire- 
Proof Lathing, &c. 


market. Send for price 
list. | SUMMIT STREET, TOLEDO, OHIO, 


























